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MOUNTED AT THE LOAD, G-E dry-types offer a low-cost way are available in ratings 25 kva and up. Get immediate delivery 
to provide the right voltage. Type D’s, like those shown above, from a national distribution system. 


You get precisely the transformer you need 


... When you need it, by specifying G.E. 


G-E dry-types are available in all popular ratings from 
a national network of apparatus outlets to meet 
your immediate requirements. 





To solve lighting, power and space problems, contractors everywhere are 
insisting on General Electric dry-type transformers. Here’s why: G-E dry- 
types are available immediately from warehouse stocks all across the country. 
Lightweight and small in size, G-E transformers save you on mounting hard- 
ware expenses. Simple in design, they are easy-to-handle . . . easy to install in 
out-of-the-way spots saving valuable floor space for production. 


A low-cost answer to plans for revising plant layout or lighting systems, G-E 
dry-types eliminate the need for completely changing existing wiring. In 
addition, they give years of dependable service . . . you needn’t worry about 
call-backs on G-E dry-types. 


{Indoors or out, there’s a G-E dry-type to meet your customer’s particular 
requirements whether he wants to step voltage up or down, boost or buck. 
Get full details from your nearby G-E Distributor or Apparatus Sales Office. 
Or write for Bulletin GED-2024 to General Electric Company, Section 411-123, 
Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


EASY TO INSTALL INDOORS OR 
OUTDOORS, G-E dry-types like this 


Type M require minimum space, are 
R easily hung on a bracket. Available 
in ratings from .25 kva to 15 kva. 











ELECTRICAL INSULATION 
IS A“U.S."’ SPECIALTY! 


Isn’t it logical that a rubber company should make the best wire and cable insula- 
tion there is? U.S. Rubber has been a pioneer in insulation for close to 70 years— 
has amassed in that time a stockpile of research data and experience that can’t 
be beat. Electrical insulation is a “U.S.” specialty! Electrical insulation makes 
the difference between superior and ordinary wire and cable. Conductors of all 
manufacturers are standard, but insulation must be the best that science can 
produce. That’s why your best bet in wire and cable is U.S. Rubber. 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE & CABLE DEPARTMENT + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Distinctive Packaging... 


WB Select wholesalers... APPLETON wholesalers... serve their 
customers from the distinctive APPLETON carton that typifies 
APPLETON ’s continuing program of research designed to build 
the finest in electrical fittings and supplies that money can buy. 





The APPLETON carton is the visible symbol of APPLETON 
quality. Behind the carton are 3 great APPLETON plants 

with nearly 1,000,000 square feet of floor space where 
APPLETON engineering skill continues to mass-produce better 
products to sell at lower prices ...one good reason why you 
should look for the famous APPLETON carton when you buy. 


Sold Exclusively Through Selected W bolesalers 


APPLETON ELECTRIC COMPANY 
1704 Wellington Avenue + Chicago 13, Illinois 


Also Manufacturers of: 


Liquid Tight 
t 
Explosion- Malleabie Industrial tea Extension Outlet Boxes 


iron Unilet Reelites and Covers 
Fixtures Fittings Lights : , 
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Published for electrical contractors, industrial electricians, AND MAINTENANCE 
engineers, consultants, inspectors and motor shops. Covering 


engineering, installation, repair, maintenance and manage- 


with which is consolidated Electrical Contracting. The 


ment, in the field of electrical construction and maintenance. Electragist and Electrical Record Estat 
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Washington Report 


At a Glance 


Light’s Diamond Jubilee, An Editorial ... 


BUILT-IN LIGHTING AND PLANNED ENVIRONMENTS 


Analysis of today’s lighting trends points up need for expanding new concept in 
lighting and environments. 


Trans-Lighted Ceilings 

Recessed Troffer Lighting .... 
Recessed Incandescent Lighting . . 
Luminous Environment 
Acoustical Environment 

Thermal Environment 


New Design Ideas for Electric Ceilings 


At the Test Bench-5 
By WALTER J. PRISE—Positioning brushes on dc motors. 


Electrical Teamwork Clears Hurricane Damage 
When disaster staggered New England last month, 
electrical contractors rushed in men, materials and equipment to help local 
utility companies in their gigantic restoration effort. 


Electrifying a Slaughter House. . 
By LEE HARVILL—Extensive electrical distribution and circuiting vitalize 


operations at a modern and scientific, one-level meat preparation plant in Little 
Rock, Ark. 
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New Shop Techniques 


How shop efficiency is kept high and promotes better 
customer service for Southern Electric Co., Inc 
Charl N. C 


tte 
Selenium Power Rectifiers 
By SAMUEL HELLER—Basic data on the construc- 


tion and circuitry of typical equipments used in indus- 
trial applications 


Motor Shops 


liners ; 
fan 


slot 


values 


form 
plus 


Hinged bars to 


new 


attention 
rental a 


details 


gives shop shop 


service 


Practical Methods 


Full-load stand-by protects Hialeah Track; 
lolly as mobile reel rack; 
nstallation problems 


shop-made 


serves camera to show 


use 


Reader Service 


Product news announcements, catalogs and bulletins. 


Reader’s Quiz 


Questions and answers Start motor; 


vibrator type inverter. 


on capacitor 


static electricity on belt drives; 


Questions on the Code 


Answers to code questions including panelboard over- 
urrent protection; oil burner wiring; grounding sys- 
and 


tems circuits. 


Modern Lighting 


Coined cross louvers reduce fixture brightness; library 


modernizes with light; quality lighting fosters quality 
printing 


In the News 


Dates Ahead 
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FOR TODAYS 
CcCOoOmM PACT 
MOTOR DESIGN 


: 


There are, as you know, new NEMA Standards 


for electric motors ... more power in less space. 


When you look for a new NEMA frame motor, / 


look for the one that is built on a solid founda- 
tion...it carries the Fairbanks-Morse Seal of 
Quality. 


The Standards are new.. But the Idea !s Not 


Like the recent Fairbanks-Morse developments 
in other lines, the new F-M motor is the result 
of a basic engineering philosophy: More Per- 
formance in Less Space—a 120-year tradition 
at Fairbanks-Morse. Fairbanks, Morse & Co., 
600 South Michigan Avenue, Chicago 5, Illinois 


FAIRBANKS-MORSE 


@ name worth remembering when you want the best 





AND MAINTENANCE . 


ELECTRIC MOTORS AND GENERATORS e¢ DIESEL LOCOMOTIVES 
AND ENGINES + PUMPS + SCALES + RAIL CARS + HOME 
WATER SERVICE EQUIPMENT + FARM MACHINERY + MAGNETOS 
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[Tay] G-E MOTOR 


Saves up to 


ERE’S a new product that spells savings all 

along the line . . . from initial purchase to 
on-the-job operation. G.E?’s all-new Motor 
Control Center (Type DA7093) puts your 
motor control capacity in approximately half 
the space formerly required. It takes nine 
NEMA size one or six NEMA size two control 
units in one standard 90-inch trough. This 
means fewer sections to buy, fewer sections to 
find space for and fewer sections to maintain — 
a clean-cut case of dollar-and-cents economy. 

More than a space-saver, this new Control 
Center incorporates engineering advances 
which drastically cut installation time, step up 
capacity, simplify operation and slash mainte- 
nance costs. 

Equally important, it embodies new safety 
features . . . extra features that provide extra 
safety to the contractor or plant engineer. 

Look at these major engineering advances 

. . which bring you unprecedented savings, 
dependability and safety: 























Center Busing doubles vertical bus capacity 
(from 300 to 600 amperes) . . . leaves top and 
bottom pull boxes free for wiring within and 
between sections . . . allows continuous main 
bus of 600 or 1200 ampere capacity up through 
five sections. 


> 

Expands with your plant require- 
ments .. . Select only those stand- 
ardized sections, control units and MOTOR CONTROL CENTER FEATURES 
accessories which meet your pres- 
ent needs. Then, as your power 
consumption grows, you can easily 
expand to keep pace with your Center Busing 

changing control requirements. Split Type “B’ Terminal Blocks 
Only minimum or “on-the-job” Individual Stab Blocks 

wiring is necessary. 


Can accommodate 9 size 1 starter units with disconnect 
and transformer 


Individual bus insulators 


Positive unit grounding 
Compare the DA7093 with other 
leading competitive Control Cen- 
ters. Feature for feature, dollar for No across hinge wiring 
dollar, you get more with G.E.’s Edge to Edge Configuration Main bus 
space-saver. 


Straight-in wiring to main lugs accessible from front 


Minimum 4% x 6 inch wiring gutter 
Unit Pull handle 


Vertical Bus, minimum 5 inch spacing 
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CONTROL CENTER 


50% in Floor Space 


Split Type “’B” Terminal Blocks allow you 
to add, switch or extract control units without 
disturbing established wiring. 


Individual stab mountings cut your main- 
tenance costs by as much as one-third because 
they can be replaced individually. 


Positive grounding of each control unit 
before units engage bus bars. This, plus locking 
devices for both the control unit and, operating 
handle, gives added protection. 

Add a whole host of other design develop- 
ments and you'll agree the DA7093 is designed 
for the future — your future. 

For further details, please contact your near- 
est General Electric Apparatus Sales or Assem- 
blies & Components Sales representative. Or 
write for Bulletin GEA-6160 — General 
Electric Co., Distribution Assemblies Depart- 
ment, Plainville, Connecticut. 


Control unit showing neat arrangement for easy 
maintenance. Type “B” Terminal Blocks (shown 
right) permit unit to be removed without dis- 
turbing wiring. Notice the fusible disconnect 
that can accommodate either or both Type NEC 
or Type CLF current limiting fuses. 


Rear view of Control unit showing three indi- 
vidual bus stabs of silver-plated pure copper. 
Re-inforced with heat-treated spring steel, they 
assure positive contact with vertical bus. 
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. Center busing ups bus capacity 


from 300 to 600 amps.. 
leaves top and bottom pull 
boxes free for wiring within and 
between sections. Result: more 
ampere capacity per dollar; 
quicker, easier installation. 


. Large wiring gutters (4%4" x 6”), 


plus wiring straps to keep wir- 
ing clear of units, simplify 
installation. 


. Removable cover plates for con- 


tinuous center busing . . . hasten 
installation. 


. Doors that open past center so 


they won‘t hamper installation 
or maintenance work. 


. Disconnect handle takes three 


padlocks for added safety. 


. Pilot devices are mounted on 


control unit, thus eliminating 
across-the-hinge wiring . . . pre- 
clude frayed wiring with result- 
ing short circuits. 


Let a G-E motor control 
specialist show you how to 
conserve your motor control 
floor space. Let him help 
you select equipment for 
your specific requirements. 





Progress /s Our Most Important Product 


GENERAL GQ ELECTRIC 





Reduce brightness contrasts... 
get efficient, over-all lighting with SYLVANIA’S 


ALL-WHITE | SLOTTED REFLECTORS! 














air uperk 


tie. 
neree 


Andis) 
Now Sylvania introduces the Slotted Reflector . . . . al abproved / gap 


an improved industrial lighting design that results 
in far more efficient.lighting plus lower 
maintenance costs! 


The warehouse photo, above, shows how Syl- 
vania’s new Slotted Reflectors reduce brightness 
contrast by throwing an upward component of ap- 
proximately 8% on the white ceiling. 

And, because these slots are located just above 
the lamps, they create a “chimney effect” . . . carry 
off air normally trapped inside the reflector. This 
action also tends to remove dust and dirt accumu- 
lations . . . helps maintain high lighting levels. 





These units are now available in all-white Mira- 
coat or baked enamel, with open or closed ends. 
For full dimensional data and all details write to Slots provide approximately ‘’Chimney effect” carries off 
Dept. 4X-2410, Sylvania now! 8% upward light component. trapped air and dust. 


In Canada: Sylvania Electric (Canada) Ltd. YU ANITA’ 


Cxiverty Vower Guilding, 3. Comming Shot, Gamers, 9. @. Sylvania Electric Products Inc. 1740 Broadway, New York 19, N. Y. 


LIGHTING - RADIO + ELECTRONICS + TELEVISION 
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for Dry-Type 
Transformers 


A phone call delivers Allis-Chalmers qual- 
ity transformers! Stocks of the most pop- 
ular sizes and ratings of A-C dry-type 
transformers are located near you. And 
your local A-C representative is prepared 
to give you immediate action. 


Current Stock List Available 


Stocks usually include dry-types of many ratings besides 
those most popular. It will pay you to find out what’s 
available by getting a copy of the current stock list. Ask 
your own A-C representative or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. 


Completely enclosed design. Ratings are sin- 
gle-phase sizes 10 kva and smaller; three-phase 
sizes 15 kva and smaller, 600 volts and below. 
Standard construction for small low voltage 
transformers. Recommended for indoor or out- 
door applications — operate well in dusty or lint- 
filled atmospheres. Solderless connectors speed 
installation. Mount them on wall or post — no 
vault needed. 


Openly ventilated transformers. Ratings are 
single-phase 15 kva and larger; three-phase 30 
kva and larger, 15 kv and below. Designed for 
indoor use. Easy to hook up — most sizes have 
solderless connectors. Cooling air flows in 
through base openings through windings to 
maintain low temperature rise. Coils are im- 
pregnated to protect against dirt and moisture. 


A-4386 


ALLIS-CHALMERS “ 
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Operation Safety 


WHY 
YOUNGSTOWN BUCKEYE 
CONDUIT IS BETTER 


Youngstown is the one 
manufacturer who makes 
rigid steel conduit from 
ore to finished product. 
This enables Youngs- 
town to control the com- 
plete manufacturing pro- 
cess—your insurance 
that each length of 
“Buckeye” is made of 
top-grade steel. 


@ Youngstown Buckeye Rigid Steel 
Conduit is the safe raceway. It is 
approved by the National Electrical 
Code for all hazardous locations. In 
addition it is safe and sure to work 
with—easy to bend, and _ erect. 
Enamel does not chip. Thus Buck- 
eye provides a smooth, continuous 
raceway for fast, trouble-free run- 
ning or withdrawal of wires. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY rion ‘Aiiey‘tnd ¥oloy Stee 


General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 


SHEETS - STRIP - PLATES - STANDARD PIPE LINE PIPE OIL COUNTRY TUBULAR GOODS - CONDUIT 
AND EMT - MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - BAR SHAPES - WIRE - 
HOT ROLLED RODS - COKE TIN PLATE ELECTROLYTIC TIN PLATE - RAILROAD TRACK SPIKES 
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NEW! A FEATURE-PACKED LINE 
OF TYPE D SAFETY SWITCHES 


FOR REAL ECONOMY and special advantages to 
you and the user, there is nothing like this new 
Federal Noark® line of Type D (Nema Type G) Safety 
Switches. The line includes 30, 60, 100, 200, 400, and 
600 amp. sizes and each is available in both general 
purpose and raintight enclosures. 

The styling of these new Type D’s is smart and 
modern...the general design is uniform throughout, 
assuring identical high standards of quality and per- 
formance plus attractive appearance of completed 
installations. In addition, each of these switches em- 
bodies those features that have proved most desirable 
and practical during years of service in the field. 


EASE OF INSTALLATION is provided by generous 
wiring gutters... solderless connectors... neutrals 


located for direct feed-through wiring... plenty of 
right-size knockouts. 


NEW STANDARDS OF RELIABILITY are assured 
by big, husky, current-carrying parts . . . simple knife 
blade construction ... new patented pressure-type 
fuse holder. 


MAINTENANCE IS SIMPLE because all moving 
parts are readily visible . . . unit block construction on 
60, 100 and 200 amp. switches simplifies maintenance 
... 30 amp. switch blocks molded of new high- shock 
phenolic material . . . operating bar under the block of 
30 amp. switch permits unobstructed access to fuses. 
Order the new Federal Noark Type D Safety 
Switches from your distributor for new savings and 
efficiency. And write us for full information. 


FEDERAL PACIFIC ELECTRIC CO. 


FORMERLY — FEDERAL ELECTRIC PRODUCTS COMPANY AND PACIFIC ELEC FRIC MANUFACTURING CORP 
Main Office: 50 PARIS STREET, NEWARK 1, N. J 


partiae % 


Federal Pacific products: Stab-lok Circuit Breakers, Motor Controls, 


Safety Switches, Service Equipment, Industrial Circuit Breakers, Panelboards, 


Switchboords, Control Centers, Bus Duct, High voltage circuit breakers ond power switches x Sales offices in principal cities. 
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New, Re-Designed 
Avikti HEAVY DUTY 
PLUGS & RECEPTACLES 


> 
| 5 New pressure connectors; no solder- 
; ing unless you prefer to do it. 


New easier-to-wire interior assembly; 
comes out in one piece—just remove 
2 screws. 


N @W easier-to-reverse plugs and re- 
ceptacles; no machining; no special 
tools. 


New plug adaptability: takes any size 
portable cable up to full 30 amp. 
capacity. 


Circuit-Breaking Features maxe Arkiite 
safe at full load without dis- 
connect switches 


Arktite’s principle of insulating each contact in a sepa- 
rate chamber has been recognized for 20 years as the 
Hwy gy 48 safe way to snuff the arc in making or breaking a cir- 

cuit. Momentary arcs are formed or broken while the 
plug contact is still inside the arcing chamber. Flash- 


' over to the other side of the circuit or to the housing 

' \ cannot occur even if the break is made at full load. 

\ Grounding contact made first; broken last: Arktite’s 

] p grounding contacts are longer than the load contacts. 

4 t ; C74 


Plug and tool are grounded before the circuit is made 
and after it is broken. 
Arc snuffed by pressure and lack of oxygen: Each 
plug fits so closely in the opening of its individual 
ee : arcing chamber that arcs are snuffed by pressure- 
new Arktites by the : deionization and lack of oxygen. 
insulators. 
ee Cable Entrance Watertight: A clamping nut seals a 
~ \ — rubber bushing tightly around the cable. No moisture 
ws 


can enter, 
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First Complete Re-Design in 20 Years... 
yet fully interchangeable with older types 


Arktite’s basic design is so safe and practical 
that no change in the fundamentals has been 
found necessary in 20 years. New wiring ease... 
new flexibility in making either the plug or recep- 
tacle the power side . . . and new adaptability to 
varying portable cable sizes up to 30 amps. have 
dictated today’s re-design. 

Even so, the improved Arktite plugs and re- 
ceptacles are fully interchangeable with older 
types, and list at the same economical price. 


Currently available in only the 
30 amp. size (to be followed soon by 
new 60 and 100 amp. sizes), 
today’s improved Arktites are 


NATIONWIDE 


DISTRIBUTION 


made with two distinct ground circuits. Style 2 
(illustrated) has an extra grounding contact 
bonded to the housing and forming a parallel 
circuit with the plug sleeve and receptacle de- 
tent spring. This assures continuity of the ground- 
ing circuit under severe service. Style 1 relies 
upon contact of the plug sleeve with the detent 
to complete the safety circuit. The extra ground- 
ing conductor in the portable cable is bonded to 
the plug handle. 


Two-pole, three-pole and four-pole styles. 


Full details described in technical bulletin sent 
free on request. Or see your Crouse-Hinds 
distributors. 


SYRACUSE 1, N.Y. 


CONDULETSe FLOODLIGHTSe TRAFFIC SIGNALS e AIRPORT LIGHTING 
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ARE APPROVED AS 
CONCRETETIGHT 


~ 


wy AS 
ny" 


i ey 


Cross Section 
Showing 
indentations. 


When setting E. M. T. in concrete 
you can make each job easier and 
more profitable by using Briegel 
All Steel Indenter Fittings that 
have UL approval as CONCRETE- 
TIGHT. Contractors the world 
over recognize their cost cutting 
qualities and “he fact that they 
make each wiring job a better job. 
It is only natural that Briegel 
Fittings are the most widely used 
E. M. T..con'nectors and couplings. 


All B-M indenter ; ‘a TOOL 
Fittings are U. L. 

approved as Concrete- yy C0 
tight and for General . 


Use. (File Card E 10863). Also comply 
with Federal Specifications W-F-406. 


GALVA, ° 


ILLINOIS 


Warehouse Stocks in Principal Cities for Immediate Delivery! 
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SPECIFY 


ARROW-HART 
SPECIAL CONTROLS 


FOR EXTRA-SPECIAL PERFORMANCE 


A-H NEMA TYPE Xil 
Cindustrial-Use) ENCLOSURES 


Recommendations of leading Industrial Engineers 
throughout the country have helped us make these the 
finest enclosures ever offered for use where dust, lint, 
fibres, oil seepage and similar materials must be ex- 
cluded. Teamed with A-H Starters, they assure superior 
electrical performance. Features include: efficient BAL- 
LOON TYPE NEOPRENE GASKET; RUGGED CONSTRUC- 
TION of heavy, seamless steel; NO KNOCKOUTS with 
no chance of accidental removal admitting breakdown 
material; QUICK-REMOVABLE MOUNTING PLATE, and 
POSITIVE LATCHING MECHANISM. 


cad 














ARROW -HART 


STRIAL CONTR 
103 HAWTHORN ST., HARTFORD 6, CONN., U.S.A 


Offices, sales engi s and wareh in: Atlanta, 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Houston, Indianapolis, Los Angeles, 
Milwaukee, Minneapolis, New York, Philadelphia, 
Pittsburgh, St. Louis, San Francisco. In Canada: 
Arrow-Hart & Hegeman (Canada) Ltd., Mt. Dennis, 
189 Toronto. In England: Arrow Electric Switches, Ltd., 
Fi Ealing, London W5. 
{ 


MOTOR CONTROLS e WIRING DEVICES 





ENCLOSED SWITCHES e APPLIANCE SWITCHES 


ALL CONTROLS in your electrically operated machines 
and equipment must provide full performance and 
dependability. You can‘t neglect any link in the vital 
control chain ...so specify Arrow-Hart Special Controls. 
Like all the “ADVANCED DESIGN” Controls in the 
complete Arrow-Hart line, they are engineered 
and manufactured to assure maximum productive 
efficiency. 


A-H PANEL COMPONENTS 


Modern, automatic equipment demands complex electrical controls. 
Smaller, lighter A-H Components reduce panel size, save vital 
space, and help provide greater productive capacity. This Alvey- 
Ferguson Pot and Pan Washer, for example, features small size, 
big capacity and electronic timing of the wash-drain-rinse cycle. All 
of the A-H Controls . . . 2 Starters, 4 Magnetic Relays, 4 Potted 
Electronic Components and 1 “PPS” Switch . . . are housed in a 
single, unusually compact panel. 





A-H MIDGET MAGNETIC RELAYS 


Specifically designed for mounting in limited space, 
A-H Midget Magnetic Relays offer low wattage con- 
sumption and high power factor. They provide efficient 
control for fractional horsepower motors and a wide 
variety of other light loads. Two types are available: 
TYPE “MR” (High Cycling) and TYPE “LR” (Latched- 
type, used where operating sequence must be main- 
tained regardless of voltage failure). Various normal 
contact positions are available for almost any need. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 HAWTHORN STREET, HARTFORD 6, CONN. 


(0 Please send literature giving full details on A-H Control Panel Compo- 
nents, Type XII Enclosures and Magnetic Relays. 


(CD Please send the new A-H Industrial Motor Control Catalog. 
NAME 
POSITION 
COMPANY 
COMPANY ADDRESS 
CITY 
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Moline Tool Company No. 
MR 140 special boring 
machine for tractor clutch 
housings. The machine is 
equipped with five Wagner 
Type EP-1 motors, ranging 
from 3 to 10 hp. 


Totally Enclogad 


MOTORS 


mean lace down time 
for production machinery 


This Moline two-way, four-spindle boring machine bores, 
counterbores, faces and chamfers the end holes in tractor 
clutch housings. Each machine is equipped with five Wagner 
totally-enclosed, fan-cooled motors (Type EP-1). 


The extra protection built into these Wagner Motors means 
less down time for production machinery. They are totally- 
enclosed against damage from steel filings, chips, dust, dirt, 
fumes and moisture. They require no maintenance other than 
periodic lubrication. 


Wagner totally-enclosed fan-cooled motors are Whatever your requirements may be, there is a Wagner 
available in either steel frame or cast iron frame Motor to fit every need—a complete line for all current speci- 
conneinn, & sanenee ar Cee Spee fications, with a wide variety of enclosure types and mountings. 
single-speed or multi-speed, 2 phase or 3 phase, 


in ratings to 250 horsepower. Bulletin MU-185 gives full information. 


Your nearby Wagner engineer can help you select the right 
motors for your needs. Call the nearest of our 32 branch 
offices, or write us. 


ELECTRIC MOTORS 


WAGNER ELECTRIC CORPORATION TRARSFORMERS 
6413 PLYMOUTH AVE.,ST.LOUIS 14, MO., U.S.A. INDUSTRIAL BRAKES 


"AUTOMOTIVE 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES BRAKE SYSTEMS— 
mx AIR AND HYDRAULIC 
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Efficiency, safety, dependability, long-lasting and 
trouble-free service are cardinal virtues of 
standardized switchboards. 

The reason is that they embody all the latest 
features in design and operation. 

Approved by the Underwriters’ Laboratories, 
Inc., for label service, standardized @ switch- 
boards are built of standardized pre-assembled 
units, incorporated in standardized enclosures. 

All switchboards are factory assembled and 
shipped ready for connection to main and branch 
circuit cables. Sections are so designed that they 


can be used singly or grouped. Removable end 
walls permit the addition of sections on either 
side. 

If you want to add to the efficiency, safety and 
economy of your customer’s plant operation, 
urge him to include a standardized @ switch- 
board in his plans for new and modernized 
buildings. 

For further information about these new power 
centers, contact your nearest @ representative 
listed in Sweet's architectural and engineering 


file. 


THREE TYPES FROM WHICH TO CHOOSE 


Shutlbrak 


a safety type switchboard 
designed for frequent 
and heavy use. 


CAPACITIES: 

30 to 1200 amps., 250 volts AC or 
DC and 600 volts AC 2, 3 and 4 
poles. Rotary type operating handles 
furnished on 30-200 amp. capacities. 
Straight handles on all others. 


Stank Adam Electric Co. 


BOX 357, MAIN P. 0. + ST. LOUIS 3, MO. 
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klampswitchfuz 
and snufare 


a combination disconnect switch 
and fuse device. 


CAPACITIES: 


(7) Klampswitchfuz, 30 to 600 amps., 
250 volts AC or DC, 2, 3 and 4 poles, 
single or double throw. 


A Snufarc, 30 to 200 amps., 600 
volts AC 2, 3 and 4 poles. 


circuit breaker 


a safety type switchboard 
with thermal-magnetic type 
circuit breakers. 


CAPACITIES: 

15 to 600 amps., 250 volts AC or 
DC and 600 volts AC, 2 and 3 poles. 
(Air circuit breakers are used for 
larger capacities.) 





' 


makers of: 

busduct + panelboards + switchboards 
service equipment + safety switches 
load centers + Quikheter 
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QUICKWIRE switch—cutaway to show 
Leviton’s exclusive heavy coil spring 
pressure connector. 


EASILY THE BEST! 


— Quick and easy installations are done best with 


NEW LEVITON ickwire 


ae ete 
spring type, screwless terminal switches and receptacles. 





QUICK — because there are no wire loops to make, no screws to loosen and tighten. 
EASY — because you simply strip the wire and push it into hole. BEST — because Leviton’s 
exclusive heavy coil spring connector holds the wire in place firmly, making permanent 
contact. To release, simply insert a screwdriver into the release hole. 


You save time, money, labor costs when you use QUICKWIRE spring lock switches and 
receptacles. Simple, easy-to-read instructions are molded into the Bakelite on each device. 
Deeply recessed wire wells prevent exposure of bare wire. Fully enclosed housing, plaster 
ears, and handy strip gauge marking on each device. 


QUICKWIRE receptacles are available in brown or ivory phenolic. Switches have either 
brown or ivory toggles and the same famous Leviton switch mechanism — known for 
service and dependability the world over. And both devices meet UL, CSA and Federal 
Specifications, of course. 


Your best ‘ fobs ave done wtlth 


For full information write: 


LEVITON MANUFACTURING COMPANY -+- BROOKLYN 22, N. Y. 
Chicago © Los Angeles « Leviton (Canada) Limited, Montreal 
For Best Results Use Wire By AMERICAN INSULATED WIRE CORPORATION 
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ADV 


NEW PRODUCTS 


Leviton Heavy Duty Switches 
Meet Heavy Duty Demands 





CAT. #5301 


Permanent, solid-riveted construc- 
tion enables Leviton Heavy duty 
switches to “take it”. Double wiping 
contacts, of high grade bronze, and 
large terminal screws, properly an- 
gled for ease of wiring, provide 
switches of superior quality. Fully 
enclosed in heavily sectioned Bake- 
lite ... with plaster ears. Also avail- 
able in single and double pole or 
3-way. Rated 20 Amp. and meets 
UL and Federal Specifications. In- 
dividually packed, each Leviton 
Heavy Duty switch comes complete 
with wiring diagram on the box. 


LEV-0-LOCK Devices Assure 
Power Flow Without Interruption 


Connections that cannot shake loose 
when subjected to jarring motion 
or vibration are possible with 
LEV-O-LOCK devices. A simple 
turn of the cap locks cap and con- 
nector or receptacle quickly — and 
tightly. Sturdy construction fea- 
tures assure long life and latest 
design makes wiring fast and 
simple. Interchangeable with other 
standard interlocking devices, 
LEV-O-LOCK devices are listed by 
the Underwriters’ Laboratories, of 
course. Available in 2,3 and 4 wire 
10 and 20 Amp. Caps, Connectors 
and Receptacles. 


For complete information write 
Leviton Manufacturing Company, 
Brooklyn 22, N. Y. 
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Maintenance requires dependable, 

portable, hand-held tools. These tools 
are only as dependable as the cord 
supplying the electricity to run them. 
Light machinery, electric drills, port- 
able grinders, and trouble lights need 
dependable cords. TIREX is a depend- 
able, tough, long-wearing, abrasion- 
resistant cord. Made like a tire, cured 
in a metal mold like a tire, it wears 
like a tire. 

The copper conductors of TIREX are stranded 
to obtain unusual flexibility, and are insulated 
with a high-grade rubber compound. The outer 
covering is a jacket of carefully compounded 
“Selenium Neoprene Armor,” an exclusive TI- 





REX feature. This neoprene armor will retain its 
flexibility, toughness, and wear-resistant qualities 
indefinitely. It is resistant to acids, alkalies, 
flame, greases, moisture, oils, and sunlight. 

TIREX has markings molded into the jacket 
which enable a workman to tell at a glance what 
kind, size, and type of wire it is. This safety fea- 
ture ends guesswork and haphazard fitting of 
tools with cord. TIREX molded markings mean 
the right cord for the right tool. 

Specify and be sure you get Simplex-TIREX 
Portable Cords from your nearest Simplex dis- 
tributor, or from the address below. 





CORDS AND CABLES 


are made only by the 








SIMPLEX WIRE & CABLE (0., 79 Sidney St., Cambridge 39, Mass. 
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| Here’s a good reason why 
“~ It’s wise to buy 
Sees On over-all cost... 
not price 
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Engineered for dependable, economical circuit protection 


-T-E Circuit Breakers keep 
protection in... tamperers out! 


Well-meaning operators sometimes elimi- 
nate the protective functions of certain 
types of overcurrent devices—by alter- 
ing or tampering with vital parts. 
““Tamperers’” are never a danger 
where I-T-E Circuit Breakers are on the 
job. Experience-engineered I-T-E Circuit 
Breakers provide you with foolproof, 
efficient performance. Here’s why: 


@ Factory-sealed breaker tripping 
mechanism prevents calibration 
from being changed. 


e@ Trip point can never be altered 
—it’s impossible to insert addi- 
tional heaters, elements, or links. 


r 


@ Trip-free mechanism prevents 
breaker from being held closed 
against faults. 

Remember—in electrical protection, 
over-all cost is the cost that counts. 
Introduce your plant to tamperproof, 
UL-approved I-T-E Circuit Breakers. 
They’re precision-built to meet the most 
rigid electrical requirements. 


I-T-E Circuit Breaker Company, 19th and 
Hamilton Streets, Philadelphia 30, Pa. 


ITE 
Individually E 





“TEN REASONS WHY” | 
1-T-E CIRCUIT BREAKERS 
PROVIDE THE UTMOST 
IN MODERN CIRCUIT 
PROTECTION 
. They offer the highest degree of 
safety to personnel. 


. They reduce production down- 
time. 


. They eliminate replacement costs 
and maintenance. 

. They are completely tamperproof. 

.. They are pretested to insure uni- 
formity of operation. 
They prevent single phasing when 
a fault occurs. 


. They safely carry their continuous 
current rating indefinitely. 


. They save mounting space. 


. They offer a wide range of special 
attachments and enclosures. 


. They incur low watts loss. 


@ 


I-T-E CIRCUIT BREAKER CO. 
Philadelphia, Penna. 





The other side of this handy 
pocket card tells you how to select 
I-T-E Molded Case Circuit 
Breakers for various feeder and 
branch circuits. Write for card and 
other application data, or see your 
local I-T-E distributor. 
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complies with 
modern 3-wire 
systems 


approved 3-wire 
convenience 
outlet 


a. 
' impact resisting 
moulded phenolic 
handle 


| 


model 151-CA 


Lamp changer ( 


—\\ = 
=® 
ee Aa ¢ 


model 3006 
Vaporproof 





now! 


M< ¢ L L offers 


you a complete line of 
GROUNDED 


PORTABLE LIGHTING 


completely insulated 
and shockproof 





model 5025 SLRG 


You can now have the safety 

and convenience of a completely grounded 

lamp guard equipped with an approved 3-wire 
convenience outlet. The McGill 5000-G 

Series portables give you all the light you can 

use and in addition provide a ready connection for 
grounding drills, soldering irons, saws or other 
power tools quickly at the working area... 
without extra extension cords. 

McGill grounded guards are 

available with either the standard closed end cage 
and reflector or with an open end cage with concen- 
trating end lens (as pictured) to beam light — 

and rotary reflector. Other models are available with 
or without convenience outlet, switch, and 25’ to 50’ 
of red 16-3 SJT Thermoplastic cord and plug. 


model 5500-SRG 

Grounded, no outlet 

closed end cage 
model 7000-SR 
Reflector and Switch 


model 650-M 
Rubber hook handle 


all are M<GILL quality 


® 
Send for the new McGill catalog No. 49-A M¢ G | LL 
describing the complete line of McGill 


Lamp Guards, Sockets and Switches. electrical specialties 


McGILL MANUFACTURING COMPANY, INC. 450 N. Campbell St., Valparaiso, Indiana 
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Flexible lighting! These two words describe an 
ever-growing need in industry and elsewhere—a 
sound reason for you to sell and install BullDog 
Universal Trol-E-Duct® the year around. 


For Universal Trol-E-Duct is the world’s most flexi- 
ble lighting system. In a plant, it permits lighting 
fixtures to be moved or added in minutes . . . with- 
out rewiring, without downtime, without wasted 
materials. That’s because it’s every inch an outlet. 
Connecting a light is simply a matter of inserting 
a twistout plug or mobile trolley anywhere along 
the duct. Adding a light, or a hundred lights, is but 
a matter of attaching them onto the duct where 
they're needed. Ideal for light duty or portable 
hand tools, too. 





UNIVERSAL 


Trol-E-Duct 


highlights high profits 


Don’t overlook any of the excellent profit possi- 
bilities of BullDog Universal ‘Trol-E-Duct. You'll 
find it sells to stores, offices, hospitals and schools, 
as easily as to industrial plants. It’s easy to install 
—makes an ideal indoor job for you during slow 
winter months. 

Universal Trol-E-Duct is available over the counter 
at your BullDog Distributor’s. See him, or write: 
BullDog Electric Products Company, Detroit 32, 
Michigan. Ask for Bulletin UT-650. 

Export Division: 13 East 40th Street, New York 16, 
New York. Jn Canada: BullDog Electric Products 
Company (Canada), Limited, 80 Clayson Road, 


Toronto 15, Ontario. Doman 


National Electrical Week, Oct. 18-24, 1954 


BULLDOG 


ELECTRIC PRODUCTS COMPANY 
A Division of |-T-E Circuit Breaker Company 


— 
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Contractors agree... 


oa RN en 


You cant beat Phelps 
dependable PD-X Cable 


» 
, 


fast, easy 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: ATLANTA + BOSTON + BUFFALO + CHARLOTTE + CHICAGO + CINCINNATI + CLEVELAND + DALLAS 

JACKSONVILLE + DETROIT - FORT WAYNE + GREENSBORO ~- HOUSTON + KANSAS CITY, MO. +» LOS ANGELES 

MILWAUKEE + MINNEAPOLIS - NEW ORLEANS - NEW YORK + PHILADELPHIA + PITTSBURGH + PORTLAND, ORE. 
RICHMOND + ROANOKE ~ ST. LOUIS + SAN FRANCISCO + SEATTLE - WASHINGTON, D. C. 
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NEWD 


BRYANT LOW VOLTAGE 
MULTI-CONTROL wirRING SYSTEM 


New System offers advantages of 
LOW VOLTAGE control of lighting 
and appliance circuits from con- 


Easy, 
Economical 
Installation— 


veniently located points. 





Added 
safety and 
convenience 


New profit 
opportunities 
for you 


types of 
buildings 


- HOW LOW VOLTAGE MULTI-CONTROL 

The BRYANT MULTI-CONTROL Wiring System is 4 SYSTEM WORKS’ 

the most modern method of controlling electrical Transformer supplies 24-Volt current 

circuits. Through the use of small relays, usually aay contrets 125-Volt current: at eutet 
Y ton switch (momentary contact 

mounted in conventional outlet boxes, which are thus outlet 

actuated by low voltage switches, lighting and . oe 

appliance circuits may be economically controlled 

from one or any number of desired locations. 

Another outstanding feature, not available in con- 

ventional wiring systems, is the Master Switch 

Control. One or more master switches may be 

installed at strategic locations for the control of | 

any number of circuits. 

This switching system operating on low voltage, Diagram shows basic circuit of the Bryant system. 

is safer and the use of less costly conductors is 

possibile. Flexibility, versatility and economy of 

installation are outstanding features of this system. 


a a ETT 
For complete information write — 


THE BRYANT ELECTRIC COMPANY 


Bridgeport 2, Connecticut 


Chicago + Los Angeles 


J-99907 
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FOR LAGGING-DOWN! 
~ = 


. 


4 
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Star drilling in concrete for installation 
of electrical conduit and equipment. Also 
for breaking through walls and floors for 
duct work, pipe and fuel line installations. 


See where B&D Hammers 
save you time and money! 


New Book showe how! 


From drilling in concrete to holing-through walls, B&D Electric Ham- 
mers get more jobs done faster, better, cheaper! No other Hammer 
has so many features for comfort and safety. No other Hammer gives 
you so much working power in so little weight at such a low price! Get 
all the facts! Get this great B&D Hammer Handbook FREE! Page 
after page of on-the-job photos show how you can save time, cut costs 
on dozens of jobs in your own operation! Write to: THe Brack & 
Decker Mrc. Co., Dept. 617, Towson 4, Maryland. Meanwhile, ask 
your B&D distributor for a demonstration! 


LEADING DISTRIBUTORS EVERYWHERE SELL 





| For nearest distributor, & Decker 
see “Tools-Electric.” 











PORTABLE ELECTRIC TOOLS 


aR... FOR SCALING! > a BREAKING! 


FOR CHANNELING! 
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WINCHARGER OFFERS YOU A COMPLETE 
LINE OF ENGINE GENERATORS 





Storm Master 

1800 watts motor starting 
capacity. Operating capacity 
up to 1350 watts. 115 volts, 
60 cycle A. C. 


Special Storm Master 
3030 watts motor starting 
capacity. Operating capacity: 
2000 watts. 115 volt, 

60 cycle A. C. 


Super Storm Master 
5500 watts motor starting 
capacity. 3500 watts operating 


capacity. Supplies both 115 
. , and 230 volt power, 60 cycle 
“s ’ A. C. Also available with 
Pe . > x. = remote starting. 


Giant Storm Master 

8500 watts motor starting 

capacity. 6500 watts operating 
10 kw Storm Master 


dé 99 capacity. Supplies both 115 
and 230 volt power, 60 
cycle A. C. Available as 
either remote start or manual. 
13,000 watts starting capacity. 
10,000 watts operating 
capacity. Supplies both 115 and 
230 volt power, 60 cycle A. C. 
Remote stort 
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“INSURANCE” 


STANDBY ELECTRIC POWER IS BIG 
BUSINESS... 


The sale of electric generators has practically doubled in 
the last three years. The standby generator market has 
expanded with the growing suburban home developments 
and the homeowners’ need for dependable power at all 
times. Also farms and businesses that suffer financial loss 
when storms knock down power lines are increasingly 
aware of the need for standby generators. Hospitals and 
other public buildings are dependent on uninterrupted 
electricity. Communities are purchasing generators for 
civil defense units, too . another big market. 


All these markets have varying electrical demands re- 
quiring different sized generators for complete protection 
from power failures. To take full advantage of the grow- 
ing standby generator business you need a complete 
generator line the Winco line. 


WHEN POWER FAILS 


SERIOUS 
BUSINESS 
LOSSES 





No power for milking Institutions 


The Winco Storm Master line is specifi- 
cally built for today’s standby markets 


These efficient generators are built to deliver peak per- 
formance. Winco’s belted construction permits the engine 
to operate at manufacturer’s recommended speed for 
longer life—assures smooth performance, years of de- 
pendable use, service readily available. 


And Winco Storm Master Engine-Generators are built 
to sell! Convenient credit terms and easy monthly pay- 
ments make purchases easy. And with Winco Generators 
dealers have substantial profit opportunity. 


Specify, sell and install the new Winco Storm 
Master line of Engine-Generaturs—the power 
plants specifically engineered and priced for to- 
day’s expanding standby markets. 
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Sell the construction and contrac 
markets with the complete Witeg* 
portable engine-generator line 
A WINCO Plant... 
¥Y Cuts Labor Costs 
VY Saves Time 








And WINCO really sells... 
Here’s what the dealers say...* 
‘“‘We sell them almost on sight by demonstrating 3 
what they can do.” 

“*Expect to sell 30 or 40 a month.” 

““Never handled a line that caught on so quickly.” 


‘Demonstration selling almost always sells a gener- 
ator to the builder.” 


“Tremendous success in the sale of Winco Gen- 
erators.”” 


500 to 10,000 watts. Winco Generators are 
Economy Engineered for. full power and ex- 
cellent inherent voltage regulation... ideal 
power plant for builders, contractors—-anyone 
using power tools away from hi-line power. 
Write for full particulars. 


*Names and addresses on request. 


WINCHARGER CORPORATION 


Sioux City 2, lowa 
A wholly-owned subsidiary of ZENITH Radio Corporation 


Get all the facts on the Winco Storm, Master Line 
MAIL THIS COUPON NOW 


WINCHARGER CORPORATION, Sioux City 2,lowa 


Gentlemen: Please send full facts on your Winco Storm 
Master Standby Engine-Generator line. 


Name 


f St, 
Seg 43 
é 4 a 
ng “s 





Address 





City 
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for the best in Time Switch Performance: 


...Uise Sangamo Heavy Duty Time Switches 


Unfailing on-off control ...that’s what you get when you 
specify Sangamo Heavy Duty Time Switches. No detail has 
been overlooked to offer you a time switch which represents 
the utmost in accuracy, sturdiness and dependability. 


Sangamo Heavy Duty Time Switches are available for almost 
any conceivable application from the simplest on-off operation 
—to complex multi-operation schedules. 


. Slow Speed Motor. Powered by the famous Sangamo 450 r. p. m. 
hysteresis motor. Quiet, requires no oiling and never needs repairs. 
Keeps operating under wide temperature variations. 


. Long Service Life is assured by solid silver contacts of ‘“‘minimum-arc’”’ 
design and bronze bearings at points of greatest wear. 


. Available with Automatic Carryover and Astronomic Dial. Automatic 
carryover assures continued operation for up to 10 hours in event of 
power failure. Astronomic dial controls switching schedule in accord- 
ance with sunrise and sunset ...and compensates daily for the pro- 
gressive changes in seasons. 


Have you tried the Low Priced Type B? 


Here’s a time switch with high Sangamv quality at a new, low 

price ...a switch you can install and forget . . . a switch that will 

go on working without constant attention. 

It has the same low-speed, hysteresis motor with the same 

maintenance-free features as the heavy duty model. 
The Sangamo Type B wipes out the service head- 
ache. When you install it, you’re spared the wasted expense of call-backs 
due to motor failure, jammed levers, burned contacts or stuck dials. 
Sturdy, attractive, all-steel case with hinged cover and sealable hasp... 
anyone can operate it... installs easily—case is designed so there’s wiring 
room in almost half the inside space ... 144” to 34’’ multiple knockouts... 
NEMA Standard 30 ampere rating . . . single pole, single throw construction 
... long life solid silver contacts and bronze bearings at points of greatest wear. 


%* Your electrical wholesaler can furnish all types of dependable 
Sangamo Time Switches. See them before you specify time control 
for your next installation. Insist on Sangamo—for the best in time 
switch performance. ibs 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 
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NEW RACO 
LOCATOR COVER 


MAKES IT EASY TO 
FIND OUTLET BOXES 
IN NEWLY PLASTERED 
WALLS 


COMPARE THE COSTS 
PER OPENING! 


No. 788—'2" Raised @ No. 789—%”" Raised 





THE OLD WAY 
cost—dollars 


Box and device ring installed Plastering completed. Some 
ready for the plasterers. boxes may be completely 
Opening is unprotected. covered by plaster. 
Location is unmarked. 





Box located by tapping or Both box and conduit must 
agen wall with water. be cleaned. This is time con- 

laster fragments fill box suming and costly. Plaster 
and conduit. Plaster cracks. requires patching. 


SCN WRITE TODAY! 


ALL-STEEL EQUIPMENT ING. AURORA, ILLINOIS 
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INSTALLATION: Fanny Farmer Candy Store, 50th St. & 6th Ave., 
New York City, New York. 
DESIGNER: Lippincott & Margulies 
ELECTRICAL CONTRACTOR: Reksal Electric Company 
FIXTURES: Litecontrol Luminous Lens Ceiling Panels, 45” x 48”, 
each using 4-3 lamp 48” slimline fixtures, and 
16 Holophane No. 9015 lenses in lucite frame. 
WATTS PER SQUARE FOOT: 3.1. 
APPROXIMATE REFLECTANCES: Wall (Wallpaper), 63% 
Floor(Beige-grey terrazzo), 10% 
AVERAGE INTENSITY: 63 footcandles initially 
ot counter height. 
BRIGHTNESS: (One of center lenses). 
Normal to lomps, at 30°, 
at 45°, 
Parallel to lamps, at 30°, 
at 45°, — 


candle per square inch 


— for Sight and Sales 
... With Fixtures by LITECONTROL 











Lighting by LITECONTROL is an im- 
portant member of the sales staff in 
this Fanny Farmer store. 
LITECONTROL’S Luminous Lens 
Ceiling Panels bathe every surface in 
a flattering, even illumination. ..show 
merchandise in its dest light, without 


is aglow. Holophane No. 9015 Low 
Brightness Lenses make display light 
but not bright, just right for sweet 
selling. 

Why not discover for yourself the 


selling magic in standard lighting fix- 
tures that are fashioned right for good 
sight, good looks and easy mainte- 
nance — see your local LITECONTROL 
Representative. 


a 
LITECONTROM dZ2twres 


KEEP UPKEEP DOWN 


ugly shadows, glare or harsh contrasts. 
Note entire surface of each panel 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


DESIGNERS. ENGINEERS ANDO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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A MESSAGE TO AMERICAN 


INDUSTRY «© ONE OF A_ SERIES 


RESULTS OF AN INTELLECTUAL REVOLUTION .. . 


“The Western Miracle” Continues... 
More Automatic Controls for Industry 


Within recent weeks three new monthly tech- 
nical magazines devoted to automatic control 
systems for industrial processes and machinery 
have offered the public their first issues. One of 
these is CONTROL ENGINEERING,a McGraw- 
Hill publication. 

What has caused this surge of interest in the 
design and application of automatic control sys- 
tems? What does it portend for the future of 
American industry? More important, what does 
it promise for the American standard of liv- 
ing, of which industry is and must be the 
servant? And what is the role of CONTROL 
ENGINEERING in this development? It is to 


those questions that this statement is addressed. 


A New Intellectual Revolution 


It is frequently asserted that we are now in 
the throes of a new industrial revolution. The 
revolution is described as the eliminating of 
wasteful applications of human labor to repeti- 
tive tasks through new technology which makes 
it possible to transfer those tasks to automati- 
cally controlled machinery. 

It is perhaps more accurate, however, to say 
that we are the beneficiaries of a new intellectual 
revolution in the application of science to indus- 
try. This new intellectual revolution points the 
way toward giant strides in the continuing proc- 


ess of taking dull and laborious work off the 
backs and minds of men and transferring it to 
machines operating in large batteries under 
automatic control. 

The practical engineering work required to 
convert this intellectual revolution into a full- 
scale industrial revolution, however, in large 
part still remains to be done. It is to this task 
that CONTROL ENGINEERING will be de- 
voted. Its role is that of bridging the gap, in 
engineering and economic terms, between the 
new conceptions of automatic control of indus- 
trial processes and their practical workaday 
application. These conceptions run the full 
gamut from systems of control for automatic 
factories making heavy industrial products to 
highly personalized systems of automatic con- 
trol to warn people when they are approaching 
the broiling point in sunning themselves at the 
beach or becoming too drowsy to drive their 
cars safely. 


Enter the ‘‘Feed-Back’’ System 


Enough work has been done to move these 
conceptions out of the realm of interesting 
dreams and into the realm of practical possibili- 
ties, and in some cases into the realm of practi- 
cal realities. Crucial parts of this work were 
done during World War II when weapons were 
successfully equipped with “feed-back” systems 








that automatically corrected mistakes made by 
the weapons in locating their targets. 

The principle of the “feed-back” system is as 
ancient as the personal monitor that tells us not 
to run into each other as we walk along the 
street. It feeds back to our locomotion machin- 
ery the warning of a collision ahead. But the 
application of the principle to weapon control 
and then to more general machinery control 
required superlatively imaginative and skillful 
scientific development. 

When a “feed-back” system that monitors an 
automatic process and keeps it lined up pre- 
cisely is teamed up with a computing machine, 
capable of making lightning calculations that 
control both what goes into the process and 
what is done with the product, the horizons of 
automatic control become broad indeed. But in 
large part they still remain horizons. A vast 
range of practical engineering work remains to 
be done to realize anything like the full potential 
of automatic control of industrial processes and 
machinery. 


More and Better Jobs 


There are those who view the surge of interest 
in automatic control with alarm. They conjure 
up a situation in which automatic processes will 
at once expand the ranks of the unemployed 
and reduce many of those still working in indus- 
try to the status of robots or automatons. 

A look at the record of the American economy 
—a record of amazing growth, steadily improv- 
ing job opportunities and a constantly rising 
standard of living — demolishes the basis for 
such fears. The introduction of new and more 
efficient industrial machinery and processes ob- 
viously cannot be accomplished without creating 
some disturbance for some individuals and 
some companies. But consistently the longer 
range effect of such local and temporary dis- 
turbance has been more jobs and better jobs for 
Americans. 

It is no accident that, while the proportion of 
industrial wage earners in our population is 
virtually the same as it was in 1920, the pro- 


portion of professional and salaried workers has 
doubled. The proportion of unskilled workers, 
furthermore, has dropped by half. This has been 
an essential part of a continuing process by 
which drudgery has been transferred to ma- 
chines while the workers who formerly did the 
drudgery have been graduated to jobs calling 
for greater competence and providing better pay. 


Higher Living Standard 


A British historian, H. J. Hancock, has re- 
ferred to this general process as “the Western 
miracle” —that of providing an ever higher 
and higher standard of living for more and 
more Americans. The key element in this miracle 
has been more and more reliance on power- 
driven machines to get the day’s work done. 

In the nature of the extremely complicated 
apparatus involved, full development of sys- 
tems which have passed through the “think 
stage” into the status of practical possibilities 
will be a time-consuming process. It will also be 
a very exacting process, calling for a tremen- 
dous application of engineering skill and in- 
genuity. However, the engineers who are con- 
centrating on this difficult, workaday phase of 
the development of apparatus for automatic 
control will be inspired by the knowledge that 
they are making a crucial contribution to tech- 
nical progress which holds great promise of 
good for the American people. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 
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8 reasons why you should 


MODERNIZE EQUIPMENT 
WITH 727 ©) cLAOMOTORS 


REG. U.S. PAT OFF 
Plan now to modernize your equipment with the all-new 
General Electric Tri/Clad *55’ motor, available now in many 
ratings; entire line of 1 to 30 hp a-c motors available soon. 
Contact your G-E Representative. General Electric Company, 
Section 648-6, Schenectady 5, N. Y. 


MORE POWER PER POUND BUYER PREFERENCE 
F SUMMARY OF 


INDEPENDENT MOTOR 
PREFERENCE SURVEY 


You take advantage of a 2 to 1 buyer pref-.""' +4 
erence for the electric motors on your equip- - SF 
ment when you buy or specify a G-E motor. 


LONGER LIFE 


Lighter and smaller Tri/Clad ‘55’ motors in 
new NEMA frame sizes and ratings save 
you space and weight, reduce handling costs. 


I 





A silicone Dri-film* coating makes insula- | Perma-numbered leads are always instantly 
lengthens motor life. Poly- read even when wires are taped or clipped. 
Conduit box has plenty of knuckle room. 


Quieter operation, proved by sound-room 
tests, is typical of the many performance _ tion shed water 


improvements in the new G-E Tri/Clad ‘55’. ester-film insulation is 8 times stronger. 


COMPLETE LINE OF NEW MOTORS 


\ 


A complete line of new motors assures the GEA-6012, on enclosed motors. For low G-E service is as close as your telephone. 
offers a complete line of \uthorized motor service stations provide 


right electrical drive for your machine. Write speed jobs, G.E. 
repair-facilities in all major trading areas. 


for Bulletin GEA-6013 on dripproof motors, gear-motors. Write for Bulletin GEA-6027. 
PI 
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"Reg. trade-mark of General Electric Co. 
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Harrisburg, Pa., Contractor says... 


“I'm sold on G-E Ballasts —so are my customers!” 


Mr. Charles E. Bashore, co-owner of the Edwin L. 
Heim Co., Harrisburg, Pa., has been serving im- 
portant customers in the Harrisburg area for more 
than 20 years. When asked why he consistently uses 
G-E ballasts on fluorescent lighting jobs, he said: 


‘Ballasts are mighty important to a good lighting job 
so naturally I use the best I can get. In my opinion, 
that means G-E. There are a lot of things I like about 
G-E ballasts. For one thing, I know from experience 
they can be counted on to give long, dependable 
service. Another is that G.E. makes a full line of 


ballasts, and, they don’t cost any more than other 
good ballasts. 


‘*Those are a few reasons why I’m sold on G-E ballasts. 
But I’m not the only one—-so are my customers!” 
Top quality control and modern manufacturing tech- 
niques account in part for the popularity of G-E 
ballasts with men who know the lighting business. 


On your next job, be sure to specify General Electric 
ballasts. Your lighting equipment distributor should 
have them. 





FREE! Mr. Contractor, we have for you one of 
the most useful publications ever prepared on 
ballasts. It’s a cross-reference chart which tells 
you at a glance the catalog numbers of the right 
G-E ballast to replace ballasts of other manu- 
facturers. It will make it easy for you to use G-E 
ballasts for replacement. Get your copy today 
free, of course! Mail this coupon. 








General Electric Co. 

Section A401-12 

Schenectady, N. Y. 

Send me a free copy of your cross- 


reference guide on Ballasts (GED- 
2416). 


Name 


Address. 











GENERAL @@ ELECTRIC 





THE THREE CUTLER-HAMMER STARS & & x 
STAND FOR THREE NEW STANDARDS 


Installs easier 


The cost of installing motor control today is 
usually much more than the cost of the control 
equipment, often two to three times as much. 
Thus this new control offers large savings. 





Users say, “Nothing like this ever before.” 
Smooth, quiet operation with uniform response. 
New adjustable overload protection lets motors 
work harder with fewer nuisance interruptions. 


Look for the three silver stars on the famous Is longer 


Cutler-Hammer nameplate; they identify the 


new spectacular Cutler-Hammer yx 3x 7x Motor Revises all existing ideas of long trouble-free 


life in motor control. Cuts rate of wear to 
Control. These three stars stand for three en- ed cadtnnidiiones ‘ene. anil cack tee es 


tirely new standards in motor control satisfac- tually eliminated for 90% of all control uses. 
tion and value. yx 1... Easier, faster, lower ’ 


cost installation any electrician can readily 
prove. 3X 2... Time-saving, trouble-saving, 
cost-cutting better performance which any test 
will confirm. yx 3...Amazingly longer life 
due to advanced engineering features anyone 
can understand. Compare it by features and 
by performance. You too will say it is the finest 
control you know. CUTLER-HAMMER, Inc., 1306 


St. Paul Avenue, Milwaukee 1, Wisconsin. Order from your nearby 


Authorized Cutler-Hammer 
Distributor today. 


CUTLER-HAMMER » % %& MOTOR CONTROL 
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If you sell, soncity, 
or install electrical 
wiring devices 


* 
e Practically every wiring installation 


make it 


P&S KEYLESS LAMPHOLDERS 


calls for one or more of these lamp- 
holders. Strictly utilitarian, yes — but 
made of fine P&S porcelain with a 
quality P&S interior, they will give 


years of trouble-free service. 


® P&S 110 


For 3%” box — P&S 41. 
Designed for For 34” and 4” boxes — P&S 110. 
Easy Wiring . . . for Hard 
Usage Year after Year 


P&S PULL LAMPHOLDERS 
with CONVENIENCE OUTLETS 


PS PULL LAMPHOLDERS 


Feature one-piece construction 


—no separate shadeholder ring 
to loosen and fall off. Built-in 
mechanism of simplified design 


4 with terminal screws in most 
> ie £ get-at-able position, eliminates 


necessity of removing interior 


Have same one-piece construc- 
tion as the P&S 4026 Line, PLUS 
@ convenience outlet connected 
internally — no extra wires, 
soldering or taping. Ideal for 
attic, basement, garage, etc., 
where inexpensive lampholder 


; to wire. 


For 34%” box — P&S 4026 with 
4 insulated chain, P&S 4026-2 
u with short chain and cord. insulated chain, P&S 5026-2 
For 34” and 4” boxes — P&S with short chain and cord. 
4046 with insulated chain, P&S For 4” box—P&S 5046 with 
4046-2 with short chain and insulated chain, P&S 5046-2 
cord. with short chain and cord. 


with outlet is desirable. 


For 3%” box — P&S 5026 with 


P&S 4046-2 
P&S 5046-2 


Illustrated are just a few of the hundreds of 


P&$ 1530 and 1570—The OUTLETS 
with COMPLETELY INSULATED BACKS 


Both P&S 1530 and P&S 1570 are easy to 
wire. Large head binding screws are spaced 


wiring devices in the complete P&S line. All 
lampholders shown conform to Fed. Spec. 
W-L-142. Outlets conform to Fed. Spec. 
W-R-151. Every P&S device is a quality 


device — the result of experienced engineer- 


far apart—bodies are shorter, leaving 


more room in box. Plate screw hole in strap 


ing, precision manufacturing and rigid in- 


spection. Every P&S wiring device is BUILT 


TO LAST. 


YOU CAN’T AFFORD LESS 
THAN THE BEST 


Write Now for Catalog 
Address Dept. M 


—no rivet to twist or turn. Both outlets 
have long-life phosphor bronze contacts — 
washer type ears — easy fird slots. 


P&S 1530 (brown) and P&S 1530-1 (ivory) — | 
T slot type. { 32h 


P&S 1570 (brown) and P&S 1570-1 (ivory) — 
Parallel slot type, double grip contacts. 


P&S 1530 P&S 1570 


PASS & SEYMOUR, INC. SYRACUSE, N. Y. 


OFFICES: 71 Murray St., New York 7, N. Y. @ 1229 W. Washington Blvd., Chicago 7, Ill. 
In Canada: Renfrew Electric & Refrigerator Co., Ltd., Renfrew, Ont. 
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Current Limiting Fuses 
Clear Short Circuits 
in Less than 


With Allis-Chalmers Type H Starters, your motors, 
cables and associated equipment are protected 
against short circuits by fast-acting current limit- 
ing fuses. These fuses cut off short circuit current 
at a low safe peak value. The short is cleared in 
less than a half cycle... thus minimizing the 
possibility of damage. 


Noiseless, sate, Positive 


Action is silent. An indicator in the end of fuse 
reveals occurrence of short. Blown fuse emits no 
gas, flame nor vapor . . . discharges no metal. 
Flashover caused by ionized vapor is eliminated. 
Fuses will not blow unnecessarily .. . protection 
against locked-rotor or single-phase conditions is 
provided by overload relays coordinated with fuses. 


The FULL Protection Starter 


Quick action short circuit protection is a part 
of the Full Protection engineered into a Type H 
starter ae complete, positive protection which — ii, son, 
permits men to work in safety, guards motors and available in system ‘ obtained with 
machines against costly damage, lengthens equip- rage P aba 4 ow fuse 
ment life, increases production by reducing down 

time. Get all the facts from your nearby A-C 
representative or write Allis-Chalmers, Milwaukee 20,000-ampere Allowed by 


i 
. let-through curren™ j t 
ea 7 Yj curren 
1, Wisconsin. pen with current PN. Y limiting fuse 


limiting fuse f7747—6% 





U 
‘ 
‘ 
‘ 











Current Limiting Effect Force on Conductors 


ALLIS-CHALMERS 
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LIGHTWEIGHT CHAMP 


Makes Dies Work Better... Longer 


Anexclusive Oster design feature found 

on the Lightweight Champ is the 
two driving arms on center line with spindle. 
They even up the load on the die stocks... 
prevent excessive strain and wear on one side 
of the die. As a result dies last longer and pro- 
duce the accurate threads that mean a good 
job every time. 


Other features of the Lightweight Champ help 
make it an outstanding value. Like the new 
wrenchless chuck that grips and holds tight 


THE 


in either right or left hand direction; revolving 
non-binding rear chuck; easy access to either 
motor or switch. The Lightweight Champ has 
an all-welded, steel case . . . absolutely inde- 
structible . . . guaranteed for the life of the 
machine. But, in spite of the tough, rugged 
construction, it is easy to move from job to job. 
The standard range is ¥%"’ to 2’’. Range with 
drive shaft is 2%’ to 8”. 


For complete data, write us or, better still, con- 
tact your local Oster distributor. 


MANUFACTURING CO. 


Main Office and Factory: 


2081 East 6lst St., Cleveland 3, Ohio 


Builders of Cost Reducing Threading Equipment Since 1893 
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IT’S NEW! 


iT’S BLUE! 
... the plastic tape for bundling 


AOL 


Yr 


Now... all spANGLEAM EMT in sizes ranging from to identify in warehouse stock, easier to inventory . . . 
to 2” is shipped to you neatly bundled in the new blue presents a clean, neat appearance . . . no rope marks 
plastic tape! It’s another SPANG first—and everybody mar the spANGLEAM finish, 

benefits from this new packaging! 


AND IT’S BETTER FOR SPANG, TOQ—because the new 
BETTER FOR ELECTRICAL CONTRACTORS—because the plastic tape eliminates hand bundling . . . saves produc- 


plastic tape keeps the spaNGLEAM EMT bundle tight until tion time . . . speeds up deliveries. 

you're ready to break open the package . . . makes EMT 

easier to transport and handle on the job . . . prevents Look for the new blue plastic tape bundle on spANGLEAM 

slippage of individual lengths. EMT. It marks a top-quality product . . . the same top 
quality you find in all SPANG tubular products. Your 


BETTER FOR SPANG DISTRIBUTORS—because the new SPANG Distributor has a complete line of all SPANG 


plastic tape makes spANGLEAM EMT easier to store, easier Conduit and fittings. 


SPANG-CHALFANT 


- ew Division of The National Supply Compan 
JPANG ’ Y 
GENERAL SALES OFFICE 


CONDUIT / two Gateway CENTER, PITTSBURGH, PA 


District Offices and Sales Representatives 


in Principal Cities 
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New Perspective on Industrial Lighting 








New Electro Silv-A-King 


Electro Silv-A-King now brings you this 

26% RLM approved Uplight fixture, with 

these outstanding features . 

® Cast Aluminum Ends 

® Continuous Run Mounting Without 
Costly and Time-Consuming Couplers 





¢ All Units May Be Used for Individual or 


Continuous Mounting 

* Reflector Locking Method for Low Cost 
Installation 

© 89% Efficiency—With 32% Side Shielding 

¢ Available with Louvers for Longitudinal 
Shielding 





This new Electro Silv-A-King Uplight fix- 
ture brings industrial ceilings out of the 
shadow and thus improves over-all seeing 
conditions—and plant appearance. Actual 
tests have proven this new open-top re- 
flector keeps lamps and reflecting surfaces 
cleaner longer—thus maintaining a higher 
lighting level over longer period of time— 
an important economy. 





Availablein lifetime porcelain or baked enamel finish, 
Fluorescent and Rapid Start: 2 Lamp 4-ft. 40 Watt 
4 Lamp (in tandem) 8-ft. 40 Watt 


Slimline: 2 Lamp 4-ft. 2Lamp 6-ft. 2 Lamp 8-ft. 


: * Electro Silv-A-King Corporation 


1535 SOUTH PAULINA ST., 
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+ SPRUCE AND WATER STS., 





SEND FOR COMPLETE CATALOG 
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INDIVIDUALLY "= 
ENCLOSED 


Air Circuit Breakers 


Roller-Smith individually Enclosed 
Air Circuit Breakers have become in- 
creasingly popular with QUALIFIED 
Electrical Contractors, Industrials and 
Utilities because of their safety features 
and the extreme ease with which they 
can be installed and maintained. 


From 15 to 600 ampere rating—600 volts, Te itatee con be podiedsedith 
the RS-15A provides 15,000 amperes in- prevent use and insure safety 


. . to maintenance men working 
“> '* a, 7” 
terrupting capacity; RS-25A 25,000 am EEOC BI 


peres. Also available in higher current matically throws breaker to 

“OFF’’ position when front 

cover is removed. Available for 

rupting capacities to 100,000 amperes. either electrical or manual op-, 
eration. Designed for wall 
mounting, close ganging or 
overhead + apamemneg 


Line and load side connections 


Cc R if are made with Circuit Breaker 

E L C R | Cc lo me removed to facilitate wiring. 
When installation is completed, 

BETHLEHE a | circuit breaker simply ‘“‘plugs 


eo Ou 


ratings (up to 4,000 amperes) and inter- 


in" to stationary contact fin- 
gers. 


Available thru Authorized Wholesalers. 
Sales Representatives in all principal Cities. 
CANADIAN FOREIGN 
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U.S.ROYAL 
outperforms, 


ABRASION 
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Comparative performance of portable cords related to major life factors. 


Graphs illustrate the outstanding superiority of new U. S. Royal 
Master Cord — over the average of molded cords and the average 
of short-lived continuous vulcanized cords of other makes — on 
every major life factor. (Average of other molded cords is 
rated at 100%.) 


UNITED STATES 


RUBBER ELECTRICAL WIRE AND CABLE DEPARTMENT 
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MASTER portable cord 
outlasts all others! 


Comparative tests show U. S. Royal Master gives $1.88 in value 
for every $1.00 spent — almost twice the service value of the 
average of other molded cords! 


Two years ago, “U.S.” engineers began a complete 
reexamination of portable cord construction, service 
life, and the causes of cord failure. 


Over 10,000 tests were made. More than a thou- 
sand cords of all leading makes, including our own 
famous U. S. Royal Cord, were analyzed, tested, 
and compared. 


Every life factor was considered and carefully 
evaluated, alone and in its relation to overall cord 
performance and service life. 


Backed by 64 years of experience in the manu- 
facture of electrical wire and cable, U. S. Rubber 
engineers then translated their findings into an en- 
tirely new portable cord, designed to surpass any 
other previously made. 


Extensive tests, both in the laboratory and in 
outside plant installations have proved this new 
portable cord startlingly superior in every respect! 


New U. S. Royal Master is unquestionably 
the finest cord you can buy! 


From every standpoint, as the charts at left illus- 
trate, new U. S. Royal Master is a finer, more dur- 
able cord—actually gives 88% longer life than the 
average of competitive molded cords—far longer 
than any other cord—surpassing even a hypotheti- 
cal cord incorporating the best features of all 
those tested! 


Far greater value, too! In spite of almost doubled 
service life, this great new cord is in the same price 
category as other molded cords—giving you $1.88 
in cord value for every cord $1.00! 


Prove to yourself the outstanding superiority of new U. S. Royal Master Portable Cord 
— in both service life and economy! Get in touch with your “U. S.” distributor today! 


Approved by Underwriters’ Laboratories, Inc, 


RUBBER COMPAN Y 


ROCKEFELLER CENTER, NEW YORK 20, N.Y. 
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5° bend segment sketched in detail. It consists 
of a straight section of Transite stock with a male 
taper on one end and a female taper on the 
other... each machined at an angle of 214° to 
the center axis. Segments can thus be used single, 
or combined to form bend sections whose curva- 
ture is any multiple of 5°. 


~ tte 


Photograph showing use of bend segments and 
curved segments with Transite Ducts. 


JOHNS MANV'LLE 


(Photograph « 


...With standard fittings for 


TRANSITE 


When you use Transite Ducts, you 
have available a wide variety of 
standard fittings, made of the same 
asbestos-cement material as the ducts 
themselves. These fittings save time 
and expense because they provide 
maximum flexibility in laying out or 
constructing a duct system. They 
facilitate clearing unexpected obstruc- 
tions or accommodating revisions in 
the original layout. 


For instance, the new Transite 5° 
Bend Segments (shown at left) can 
be used alone to form simple and 
complex curvatures of any multiple 
of 5°. Used with other standard 
Transite curved fittings, they form 
curvatures of odd degrees. Thus, they 
enable you to simplify cross-overs 


asbestos- 


cement 


DUCTS 


and transformations . . . to clear ob- 
structions ... to form unusual or spe- 
cial bend or offset sections. They 
eliminate the need for purchasing 
special radii bends or sweeps. The 
other standard Transite fittings that fa- 
cilitate directional changes are the off- 
set bends, standard 45° and 90° bends, 
sweeps, curved segments, laterals, tees, 
elbows and deflection couplings. 

For complete information write for 
new brochure EL-45-A, “Fittings and 
Dimensions of Transite Ducts.” Con- 
tains all dimensional data required by 
the designer. Also available, “Transite 
Duct Underground Installation 
Sheet,” EL-43-A. Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 
199 Bay St., Toronto, Ontario. 





1. Corrosion-Resistant. Transite, be- 
ing made of inorganic asbestos and 
cement, resists corrosion and is im 
mune to electrolysis. 

2. Permanently Smooth Bore. 
Transite makes long cable pulls easy, 
under any conditions. Danger of dam- 
age to cables is also minimized. 

3. Incombustible. Transite will not 
burn or contribute to formation of 





5 OTHER REASONS WHY TRANSITE DUCTS DO A BETTER JOB AT LESS COST: 


smoke, gases, fumes. It confines burn- 
outs, will not soften under heat. 

4. Higher Thermal Conductivity. 
Cables run cooler in Transite, reduc- 
ing I°R losses, increasing current ca- 
pacity and prolonging insulation life. 
5. Easy to Install. Transite Ducts are 
light weight, easy to handle. Joints 
are quickly made. Long 10-foot lengths 
reduce number of joints in line. 











installation in concrete 
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~~ _ Johns-Manville TRANSITE DUCTS 
M 


TRANSITE KORDUCT—for TRANSITE CONDUIT—for exposed work and installation 


underground without a concrete encasement 
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courtesy of ELECTRICAL WEST.) 


MAKE > aa 


SPECIFY 


whether yous cistsure fluorescent fixtures 


INSTALL 


OR USE 


Cine 
_ 2 
Ss out 
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- you'll get greater satisfaction 


when they’re equipped with 


CERTIFIED BALLASTS 


because they’re 


"Tailored-to-the - Tube” 


“Tailored to the Tube” truly describes CERTIFIED CBM 
BALLASTS. They are made to specifications that match 


the requirements of the fluorescent tube they operate. 


Ballasts made to these exacting specifications, 
designated by Certified Ballast Manufacturers, assure 


LONG LAMP LIFE LONG BALLAST LIFE 
FREEDOM FROM OVER-HEATING 
QUIET, TROUBLE-FREE OPERATION 








(panne BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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MODERN BUILDING PLANS SPECIFY COMPLETE INTER-COM SYSTEMS 


Good inter-com systems are just as accepted as a part 
of today’s architecture as its modern design. Perma- 
nently built-in communication systems naturally include 
the long-life, trouble-free characteristics provided by 
Belden Inter-Com Cables. 


There is a specialized Belden Cable for every inter- 
com or sound system requirement. 


Belden Manufacturing Co. 
4623-A W. Van Buren St. 
Chicago 44, IIl. 























For Permanent Installations 


For Profitable Work 





FOR EVERY TYPE OF INSTALLATION 
FOR EVERY TYPE OF EQUIPMENT 
BELDEN HAS THE CABLE BUILT TO 
SPECIFICATIONS 
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ANOTHER EXAMPLE OF EFFICIENCY... 


- Br. 
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Cope Cable Trough installed at the Ford Motor Company, Dearborn, Mich. 


COPE CABLE TROUGH-VERSATILE, INDEED! 


The photograph above shows a run of Cope Cable Trough carrying not only 
power cables for the overhead electric welders, but tubing for the cooling water 
as well! It is an excellent example of the versatility of this method of power 
distribution. 


The low cost and the ease with which Cope Cable Trough may be installed are 
making it extremely popular these days as a standard system for the support 
of power and control cables. 


And that’s not all . . . the trough is available in a wide range of sizes and 
fittings which permit it to be quickly set up at the job site to conform to almost 
any plant layout. 


Why not find out more about Cope Cable Trough? Write today for further infor- 
mation... Ask for Bulletin 10-EC. 


You know Cope by these products pin 


T. J. COPE, INC. 


711 SOUTH 50th ST., PHILADELPHIA 43, PA, 
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YOU EXPECT THE BEST VALUE FROM G-E FLUORESCENT LAMPS 


RATED ob, UNITS OF LIGHT | | | | _— pottars ‘euc@r 
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LAMP LIFE LIGHT OUTPUT PRICE 
UP 400% UP 38.3% DOWN 60.7% 


Today you don’t have to pay more than $1.10 for the fin- 
est fluorescent lamp made: General Electric. Fifteen years 


| ago it would have cost you $2.80 or $1.70 more. And while 
16 times more value for price has been going down, we’ve been pushing quality up. 
General Electric has upped light output 38%, increased 

your fluorescent lamp lamp life 400% 
In terms of what you really judge lamps by, a General 


dollar than in 1939 Electric 40-watt fluorescent lamp that lists at $1.10, plus 


tax, today is a /6-times bigger value than it was in 1939. 


For further information, contact your G-E lamp supplier 
or write to Lamp Division, General Electric, Department 
166-EC-10, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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How Metalclad Switchgear 
PAYS FOR ITSELF IN HALF THE TIME 


at the University of Louisville 


HE University of Louisville recently completed the 

initial phases of modernizing its electrical system. This 
program provided for replacing six 110/220-volt metering 
stations with a high-voltage switching center where the in- 
coming service is metered at 13.5 kv. The University is now 
saving at the rate of several thousands of dollars annually in 
electric power costs—and as projected additional loads are 
added, the annual savings will be still further increased. 


The low initial cost of S& C Metalclad Switchgear—used 
for this new switching center—makes it possible for these ‘ 
annual savings to pay for the switching center very quickly. — 


Don’t let your plans for modernization or new construc- — 
tion crystallize without first finding out whether S¢C | 
Metalclad Switchgear can provide the protection and — 
switching you need. Information about S&C Metalclad 
Switchgear is contained in this booklet . . . send for a free 


copy ... yours for the asking. 





, Superintendent 


of Buildings and . ores - conte METERING beer "servic 
Grounds for the Uni- : 


versity, proposed 
the modernization THE UNIVERSITY OF LOUISVILLE 


of the University’s switching center provides ~ dap manual soa > gm 
electrical system. 1 he 15.5 be coal G) provetion sar aoe switching 
He said, ‘‘We chose y Penge ee ees centers 
rom 

Sages Snemadeaemaieo 
of its low initial 
cost, its safety, and 
the fact that it is 
very easy to add to 
when additional 
loads require it.’’ 


ies do rye peby 40, Illinois 

Please send me your booklet on SeC Metalclad Switchgear. No 
obligation on my part of coarse 

Name 
Company 
Addre 
City. 

















Terrific chance for extra profits... 






























































EVERYBODY’S a prospect for the 
NEW EDWARDS HOME FIRE ALARM! 


Here’s one product everybody you deal with should have — the 

new Edwards homie fire warning system. Why? Because it offers 
something everybody wants and needs — permanent fire protection. 
Remember — over 300,000 homes had fires last year. 

5,000 people died from home fires — over a thousand, children under 
five years old. Point out these facts to your prospects. Tell them 

that in most fires it’s the first five minutes that count — that the 
Edwards Home Fire Alarm can save a life, a home. 


Show your customers how the Home Fire Alarm works. Just hold 

a match under one of the two detectors on the display . . . hear the loud 
clear alarm sound off. Show them how they can test the system 

any time by just pressing the test button. Explain that you install 

the detectors in furnace area and attic. That they sound the 

alarm when the temperature rises above 140°F.... UL approval 
means they are sure to work. Show your customers how the 

system uses low cost, quickly installed bell wire... that 

it’s fool proof, automatic, never needs servicing or adjusting. 


Here is the hottest new salesgetter in the residential field. 
Cash in... now! . COMPLETE 
. PACKAGE 


ONLY $19.95 
FREE! aa mats, catalog LIST 


pages, envelope stuffers! Write 
Edwards Company, Dept. ECM-10 


} WARDS NORWALK, CONNECTICUT 


IN CANADA, OWEN SOUND, ONT. 
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FEATURE for FEATURE 
TLE FOR LESS? 


for LINE and 


coMpaRE..- LINE 
WHY SET 


THEY COST NO MORE..- 


TRIBUTOR FOR SQUARE p PRODUCTS 
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WESTON INDUSTRIAL CIRCUIT TESTER 
(Model 785) the versatile 28 range 
super-sensitive portable tester. 


Especially designed for checking elec- 
tronic control and power equipment. 
Seven d-c voltage ranges: .1 to 1000 
(20,000 ohms per volt) .. . six a-c volt- 
age ranges: 5 to 750 (1000 ohms per 
volt) . .. six d-c current ranges: 50 
microamperes to 10 amperes . . . four 
a-c current ranges: .5 to 10 amperes... 
five resistance ranges: 3000 ohms to 
30 megohms... all ranges full scale. . . 
a-c and d-c current ranges extended 
with external transformer or shunts. 
New temperature compensated rectifier 
circuit gives greater a-c accuracy. 
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WESTON CLAMP VOLT-AMMETER 
(Model 633) measures current and 
voltage without breaking circuits 
and disrupting operations. 


Combines in one instrument five 
full-scale a-c current ranges of 
1000/250/100/25/10 amperes 
with range overlap for good read- 
ability . . . three self-contained, 
a-c voltage ranges of 700/350/- 


175 volts, with instrument in-~ 


sulated for 750 volt service. Has 
convenient 6-position thumb 
switch for range selection, and 
adjustable pointer stop for meas- 
uring motor starting current. 


/ WESTON A-C INDUSTRIAL ANALYZER 
| (Model 639) a combined Voltmeter, 
Wattmeter, Power Factor Meter, Am- 
meter . . . all interconnections made! 


A real timesaver because only one 
hook-up is necessary to measure a-c 
current, voltage and power in single 
and polyphase circuits, as well as 
power factor in 3 phase, 3 wire, bal- 
anced circuits. Adequately insulated 
binding posts . . . high overload ca- 
pacity. Furnished in compact oak 
cafrying case measuring only 187” 
x1074"x67/4”. 


R0 
w pist 


WESTON Yume 


WESTON Electrical Instrument Corp., 614 Frelinghuysen Ave., Newark 5, N. 2 


. OCTOBER, 1954 





“| Special Purpose 


‘Extended Bearing Motor J 

















a 
Power Transmitter 
(Clutch-Brake Motor) 


Special Purpose 
Vertical Motor 


No standard motor can hope to match performance with 
a motor custom designed to meet unique requirements. 


That’s why Diehl lays so much emphasis on custom con- 
struction . . . why, through the years, it has geared its 
abilities and its facilities, its design, engineering and 
manufacturing functions for maximum cooperation with 
its customers . . . whatever the application. 


custom -tailored motors can: 
Cut costs + Save space + Reduce weight + Improve safety 
Simplify design + Speed production + Improve appearance 


When you want a fast, thorough answer to an unusual 
motor problem it will pay you to consult Diehl. Name 
your conditions ... Diehl will design and build to match. 


PTO OP wwe ewww memes enna sean s oem 








Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 


Please send me the following bulletins: 
1] New Type “D” Motor Bulletin No. EC-3304 
_] Consolidated Catalog & Price List No. EC-3310 


Name 





Cc r ‘ 








Street 





City 





INTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE IN A 
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Hudson's Northland, a branch of the J.L. Hudson Co. deportment store in the heart of the new Northland regional shopping center, Detroit. 
Store fronts total one and a quarter miles. Architect: Victor Gruen & Associates, Detroit. Electrical Contractor: F. J. O’Toole Co., Detroit. 


LOOK HOW MANY TYPES OF JOBS 


In schools like the Norwood-Norfolk Junior-Senior 
High, Watertown, N. Y., wiring must be in dependable 
raceways. Republic “Inch-Marked” E.M.T. was used 
on the job. There's no threading, no need to cut the gal- 
vanizing or turn the whole runway to make tight joints. 
Architect: Sargent, Webster, Crenshaw & Folley, Syra- 
cuse, N.Y. Electrical Contractor: Shelly Electric, Inc., 
Potsdam, N. Y. 


Contractors find they save with Republic "Inch- 
Marked” E.M.T. This store in Charleston, South 
Carolina, has wiring in Republic E.M.T. Elec- 
tricians like it because they can make smooth, 
accurate bends right on the job. Architect: Armi- 
stead & Saggus, Atlanta, Ga. Electrical Con- 
tractor: Whitehead Electric Co., Atlanta, Ga. 


Contractors find Republic E.M.T. goes in easier. And electricians find wire-pulling is up to 30 per cent 
easier because of exclusive inside-knurling. This housing project has wiring in Republic E.M.T. Architect: 
Sargent, Webster, Crenshaw & Folley, Syracuse, N. Y. Electrical Contractor: Barber Electric Co., Inc., Water- 


town, N. Y. 
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The new State of Alabama Agricultural Coliseum is one of many special types of buildings being erected in many parts of the country. The problem here 
was floods and spotlights which were mounted on a catwalk 76 feet in the air. Architect: Sherlock, Smith & Adams, Montgomery, Ala. Electrical Contractor: 


T. D. Little Co., Montgomery, Ala. 


ELECTRICAL CONTRACTORS SAVE ON 


WITH REPUBLIC ELteEcTRIcCAL 


In schools, hospitals, shopping centers, depart- 
ment stores, apartments, coliseums, housing 
projects, in fact in almost every type of build- 
ing, you'll find Republic “Inch-Marked”’ Elec- 
trical Metallic Tubing. 

Contractors like it because they find they can 
save. The “Inch-Marking” feature alone saves 
because it speeds accurate bending. Saves 
measuring, too. And using the Republic Cali- 
brated Bender, it all adds up to a better job in 
less time. Electricians like it because they can 
make smooth, accurate bends and offsets. It’s 
easier to install because it’s designed that way. 


hs AO 
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METALLIC 
TUBING 


No threading. No lines to turn. And exclusive 
inside-knurling makes wire-pulling up to 30 
per cent easier, 


Many contractors have been using Republic, 
the “Inch-Marked” E.M.T. for years. Why not 
try it on your next job? Ask your electrical 
supplier for Republic ELECTRUNITE E.M.T. 
and the Republic Calibrated Bender. 


REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 


212 E. 131st Street, Cleveland 8, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


REPUBLIC 
ELECTRUNITE E.M.T. 





and the light dawned... 


Jim Jones 

.. electrical contractor 
... iS @ mon 
of considerable discernment, 
and has a sharp eye 
for a good deal. 


Then one day Jim read about the Light's Diamond Jubilee LIGHTING COMPETITION 
FOR ELECTRICAL CONTRACTORS to “provide wide industry recognition for sales initiative 
and application of modern lighting technology by electrical contractors.” 


Jim's interest was stimulated immediately by the 18 cash prizes ($1350 in all). 

But the money was a secondary consideration. 

The real hook was having his entry published 

in Electrical Construction and Maintenance 

and receiving 1000 reprints of the published article for local sales promotion (if it won a 
first prize award). The recognition and business building possibilities 


set him to thinking. “This Competition,” thought Jim, “is the cat's meow! It’s right up my alley.” 





So Jim used this coupon 
to send away for the official rules folder and some entry forms. 


WHY DON’T YOU DO IT RIGHT NOW? 


Lighting Competition Chairman 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd Street, New York 36, N.Y. 

Dear Sir: 


Please send me a copy of the Rules Brochure and___Entry Forms for 
the Light's Diamond Jubilee LIGHTING COMPETITION FOR ELEC- 





COMPANY 





ADDRESS 











| 
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He took great pride in his lighting jobs. 
They weren't impressively large. 
But they were well engineered 

. . efficient installations 
that embraced the latest lighting practices. 
And above all, 
Jim had the satisfaction of having 
initiated and sold the jobs. 
How he yearned for an opportunity 
to show them off. 





Jim found out that entering the Com- 
petition was a cinch, He's preparing 
his entry now. And rumor has it thot 
he'll have several, Jim is confident 
that his entezing the LIGHTING COM- 
PETITION FOR ELECTRICAL CONTRAC. 
TORS is the brightest idea for build- 
ing lighting sales since Tom Edison 
made his famous hair pin glow. 


| ELECTRICAL 
at con CONSTRUCTION © 
| AND MAINTENANCE © 


A McGRAW-HILL PUBLICATION 
330 WEST 42ND STREET, NEW YORK 36 
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25-year-old 
Manson tape 
exceeds ASTM specs 


A railroad electrical engineer ques- 
tioned us the other day in reference 
to the lasting quality of our Okonite 
and Manson Tapes. This recalled a 
letter we received a few years back 


4 


je 


‘Hanson Kifer 


from a man who had bought a roll 
of Manson tape 25 years before. 
His letter said: 

“There is not much left on this 
roll of Manson tape, but I have 
been pulling a little off this roll for 
25 years...I have the original tin 
box and always keep the tape in it 
and the little bit that is left is still 
good.”” And he enclosed what was 
left of the tape. 

We couldn’t make all the ASTM 
tests because of the small amount 
left. But we made a tensile strength 
test and found that the sample 
tested about 25% above the ASTM 
minimum. It also withstood the 
ASTM dielectric strength test of 
1000 volts without breakdown. 

There are lots of case histories 
like this in our files. Remember, 
when you specify tape, you really 
want protection for the weakest 
part of the cable. Your best security 
is in the best tape. 

Economy in tape is a long-range 
proposition. Okonite and Manson 
tapes will keep the splice tight and 
waterproof longer than ordinary 
tapes and consequently will help 
cut down high maintenance costs. 
It’s “spliced for life’ when you use 
Okonite premium quality tapes. THROUGH 

Why not send for a set of in- AUTHORIZED 
struction sheets, EC-5678; you'll DISTRIBUTORS ONLY 
find them hieipful. 


AVAILABLE 


Made by 
THE OKONITE COMPANY 


ON,, 
PASSAIC °Gf,* NEW JERSEY 
SINCE 1878 





SPECIALISTS IN ELECTRICAL WIRES CABLES AND SPLICING MATERIALS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . OCTOBER, 1954 





How 55 Miles 
safe lighting at 


Installation: Ft. Worth International Airport, Ft. Worth, Texas 
Electrical Contractor: Fagan Electric Co., Inc., Little Rock, Pine Bluff, 
El Dorado, Arkansas 





500,000 CM stranded, single-conductor Ro- 
Marine-RoPrene cable used for underground 
power distribution. Heat- and moisture-re- 
sistant insulation and all-resistant sheath 
help to assure dependability. 


Single conductor RoMarine-RoPrene lighting 
cable rated at 3,000 volts, being pulled 
underground at Ft. Worth, Texas, Interna- 
tional Airport. Some 55 miles of this and 
other Rome Cable constructions were used 
in this installation. 
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of Rome cables help assure 
Ft. Worth International Airport 


Ft. Worth International Airport is one of the newest and most 
modern in the nation. 

Virtually everything that can be done, has been done to make it 
safe for night flying. 

To attain safe lighting, Rome cables were used to deliver the 
power to 452 special lights along runways and taxiways. 


Huge installation 
This cable installation represents some 712 tons of copper drawn 
and stranded into several different diameters; about 10% tons of 
specially compounded rubber and 9% tons of specially com- 
pounded RoPrene (Neoprene ) sheath. 


RoMarine-RoPrene—the superior airport lighting cable 
Much of this cable is famous RoMarine-RoPrene lighting cable, 
the first to be approved under CAA specification L-824. It offers 
RoMarine (specially compounded heat and moisture-resistant 
rubber ) insulation and RoPrene ( Neoprene compound ) all-resist- 
ant jacket which permits direct burial in earth. This construction 
also enables you to make simple manual connections, eliminating 


need for potheads and stress cones. 

To get further information on RoMarine-RoPrene and other out- 
standing Rome Cable constructions, send for copy of “Minimizing 
Failures in Airport Lighting Cable,” and the Power and Control 
Cable Catalog. Just mail the coupon. 


Rome cables also used for other southwestern airports 


In addition to Ft. Worth, Rome cables 
were used in the airports indicated on 
the map (right). A total of 391,000 lineal 
feet of RoMarine-RoPrene was used for 
these airports besides the 210,000 lineal 
feet for Ft. Worth. All installations were 
made by Fagan Electric Co., Pine Bluff, 
Little Rock, El Dorado, Arkansas. 








ROME CABLE CORPORATION, Dept. EC-10. Rome, N. Y. 


Please send me a copy of ‘Minimizing Failures in Airport 
Lighting Cables” and the Rome Power and Control Cable 
Catalog. 


ROME + NEW YORK 
and 


TORRANCE’ > CALIFORNIA Address .. 
ee 


Company 
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PITTSBURGH STANDARD 
the only 


GALVANIZED 
THREADS 


ON HOT-DIP 
GALVANIZED CONDUIT 


say goodbye 
TO THREAD RUSTING WORRIES 
Here’s goodbye to the rusting of threads on hot-dip 


galvanized conduit... goodbye to rusting in storage 
... goodbye to time and money-consuming thread- 
cleaning on the job. 


Hot-dip galvanized conduit with galvanized 
r “Standard of the re : 
Famous “Standard of the Trade” Products threads is the first bonus for you from the extraor- 
— vie “ ts venacies dinary new Pittsburgh Standard Morrisville Plant* 
“inisnes 


—the world’s most modern conduit mill. 
ELECTRICAL METALLIC TUBING 


Only Pittsburgh Standard offers this major bonus 
to you—and at no increase in price. Here’s an- 
other reason why Pittsburgh Standard Hot-Dip 
Galvanized Conduit is “Standard of the Trade.” 


*Galvanized threads on all sizes from Morris- 
ville, and on sizes 2¥2-in. and larger from Etna. 


ELBOWS - COUPLINGS + FITTINGS 


WHOLESALERS IN PRINCIPAL CITIES 


Need immediate information on which to base 
bidding estimates and work schedules? Ask your 
Pittsburgh Standard agent. The unique Pitts- 
burgh Standard Sales Control Center will enable 
him to give you immediate facts. Guesswork is 
eliminated and you're days and dollars ahead. 


61 BRIDGE ST. PITTSBURGH 23, PA. PLANTS AT MORRISVILLE & ETNA, PA. 
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Washington Report 


Politics, and speculation on election results next month, currently 
account for and influence most news coming out of Washington. The outcome 
will influence business decisions. It will also affect future Government pro- 
grams, activities and policy. It is of first importance to Government officials 
and Administration policy makers. 


Federal spending plans for 1954/55 fiscal year have been revised down- 
ward from President Eisenhower's budget request of last January, from $65.6 
to $64.0 billion, or $1.6 billion less. But civilian outlay will be up about $1.4 
billion higher than originally planned, Budget Bureau announced recently. 
The big drop will be in defense spending, down from last fiscal year’s $40.1 
billion to $35.5 billion this year. Revised revenue estimates indicate income 
will slide $5.3 billion from last year to $59.3 billion. The increase in civilian 
outlays, Budget Bureau reports, will be for Administration programs such 
as housing, shipbuilding, veterans’ benefits, public health and rehabilitation, 
highway building, and farm price supports. 


Electrical equipment and supplies wholesalers in 1953 totaled 2,899, 
and their sales were $3,194,000,000, Bureau of Census and Department of 
Commerce jointly reported in August. This compared with 2,667 establish- 
ments in 1948, with total sales of $2,373,000,000. This ‘“Annual Wholesale 
Trade Report—1953” was result of ‘spot check’”’ of business in lieu of com- 


plete Census of Businesses scheduled for 1953 but dropped for economy 
reasons. 


Home owners’ repair outlays for the first five months of 1954 were 
about $3 billion, according to a special survey by the Census Bureau. About 
$1.4 billion was for alterations and improvements, $1.3 billion for repairs 


and replacements, while roughly $331 million went for additions to homes, 
Census reported. 


New construction activity maintains growth rate and sets new record 
month after month. As major factor in electrical construction market, it 
provides continued optimistic business outlook for electrical contractors, and 
a healthy prop to the economy. As BLS points out, in report on August con- 
struction, private funds are major factor in expanding growth. 

Construction outlays in August were $3,605 million. up 3% over 
July, 8% over August 1953. Monthly average in 1946 was $1 billion. First 
8 months total was 5% higher than 1953’s similar period. Private funds 
accounted for $2,436 million of the Auqust total, up 10% from a year earlier, 
with public funds covering $1,169 million outlay, up 4% over August 1953. 

New home buildina really aot rolling this summer, with August esti- 
mated volume at $1,140 million, uv 15% over Auqust 1953. Number of starts 
was reported at 111.000 down 1,000 from July, but 17,800 above August a 
year earlier. Private funds accounted for 109,800 of the starts, compared 
with 1,200 starts with public money. Starts for first 8 months were 780,500 
private and 15,500 public. Starts for similar period in 1953 were 741,700 
private, and 29,600 public. 

Record homebuilding year was 1950, with 1,396,000 starts for the 
year. Government statisticians report that if private homebuilding maintains 
its pace, starts this year will amount to 1,130,000, for the second best year in 
housing history. 

Easier money terms under the new FHA housing law, and the fact 
people are no longer fearful of a depression, are credited with the rapidfire 
pace of home building. 
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NEW 


LUXTROL Ee 
LIGHT CONTROL 


“ . 
~ 


1) iIlumination 


nts 


— 


easy to instal] aS an 


Ordinary wall switch! 


Here’s really big news in modern home 
lighting. New LUXTROL Light Control gives 
at the touch of a dial any level of light from 
complete darkness to full brightness! 


Yet LUXTROL is as easy to install as an ordi- 
nary wall-switch — which it replaces! In fact, 
you install it in exactly the same way: 
You lay out your wiring according to specification. You attach the box to either 
the vertical or horizontal studs (it comes with mounting ears on all four sides). And 
after the plasterer has been around, you place the control in the box, wire, and put 
on the face plate. What could be easier? 


Another thing — once LUXTROL is in, you can forget it. No service problems. No 
maintenance. Because LUXTROL is built by a leading producer of light control 


systems, 


You'll soon be getting calls for this entirely new kind of modern light control. So 
why not arrange a personal demonstration right now. Just call Western Union 
Operator 25 in your own city and ask for the name of your LUXTROL distributor. 


For full technical data on LUXTROL Light Control, 

write your name and address on a corner of this page, 
tear off and mail to The Superior Electric Company, 
6104 Demers Avenue, Bristol, Connecticut. 
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OPERATION HELPING HAND- 
‘Two tropical hurricanes hit New Eng 
land last month tearing down power 
lines and leaving a trail of death and 
disaster. High tides propelled by pow- 
erful winds followed up with extensive 
flood damage to sea-coast cities. Res 
toration of power and light to the 
stricken areas was an immense emer 
gency job which called upon the com- 
bined resources of utilities and elec 
trical contractors hundreds _ of 
miles inland. 

Within minutes after the call for 
help went out, electrical contractors 
put fully equipped trucks and skilled 
men on the road, some with police 
escort, heading for a task of hard and 
often dangerous work uround the 
clock. The prompt and willing re 
sponse of dozens of individual firms 
and their quick integration into one 
vast and efhcient combined operation 
to restore electric service to the public 
is a phenomenon without counterpart 
in industry. 

Some idea of the scope of the task 
can be gathered from preliminary 
statistics. About two million people 
were left without electric service. 
Nearly 3,000 skilled electricians and 
linemen were rushed into the area 
from far off towns and cities inland to 
augment the efforts of local utility and 
contractor crews. 

For a quick focus on the job, Indus- 
trial Editor Hugh P. Scott toured the 
Boston area contacting crews, contrac- 


from 


tors, motor shops and Boston Edison 
Company executives. He caught many 
of the highlights of the damage and 
the organization of the restoration 
crews, typical of the work that was 
going on simultaneously from Long 
Island to Maine. His report, mostly 
pictorial, was rushed to completion to 
beat the deadline for this issue. It 
begins on page 86. 


ELECTRIC CEILINGS—Until very 
recent times it has always been easy to 
distinguish the lighting fixture from 
the ceiling. Fixtures were hung, at 
tached or built into a structural com 
ponent called the finished ceiling. But 
life and lighting have a way of con- 
founding such convenient distinctions 
and it looks like the simple, inert, 
overhead boundary plane is turning 
into a functional electrical device de- 
voted to the cause of environment en- 
gineering. 

The blame, if that’s the word, for 
this state of affairs rests mostly with 
those lighting people who insist that 
we have plenty of footcandles, but 
comfortably and efficiently, with low 
brightness. Consequently, they have 
occupied persistently larger fractions 
of the ceiling area with more and larg- 
er lighting equipments. In due course 
on some jobs they have claimed all 
of it. 

Now we have the electric ceiling, a 
ceiling in depth; its function as a space 
boundary quite secondary and often 


illusory. It is a source of light, of heat- 
ing and cooling, of ventilation, of 
sound control. It supports and houses 
paging and communication systems. 
It masks structural features and pipe 
services but leaves them fully accessi- 
ble. 

All of this, of course, is riot for free. 
The electric ceiling is an advanced 
development offering superior facilities 
for environment control. Conse- 
quently, it requires considerably higher 
ratios of electrical work to building 
cost. But, paradoxically, in many re 
modeling and modernization jobs the 
electric ceiling has proved to be not 
only a very practical but a very eco- 
nomical solution to the ceiling prob 
lem. 

Acknowledging the current impor- 
tance of the electric ceiling in carv- 
ing out new frontiers for electrical 
construction, Berlon C. Cooper has 
devoted his annual lighting report in 
this issue to the design and installa- 
tion of electric ceilings. We believe 
this report constitutes the most com- 
prehensive treatment of the subject in 
print. 

For those who might be hesitant 
about pioneering in this vast and 
largely unexplored opportunity we 
commend the remark of a union busi- 
ness agent acquaintance who Was ad- 
miring an unobstructed _ half-acre 
expanse of modular glowing plastic on 
metal rails overhead, “Look at all that 
new electrical work!” 
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ANACONDA DU’ 


is fully approved as 


underground feeder Type UF 


by Underwriters’ Laboratories, Inc. 


Bury it in the ground — and be sure of 
lasting service. Rugged jacket and 

insulation — both of ANACONDA 

Densheath** thermoplastic — resist moisture, 
soil acids, and crushing. 


DURALL-T1 is ideal, too — as type NMC — 

for cow barns, hothouses, concrete and cinder 
block walls, industrial plants, mines... and 
other places where heat, moisture, corrosive 
fumes and fungi lick ordinary 
nonmetallic-sheathed cable. 


INDUSTRIAL ; Get this tough new cable from your 


PLANTS Anaconda Representative or Distributor. 
Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. 


**Reg. U. S. Pat. Off. +Trade Mark 54443 


the right cable for the job 
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54th Year —OCTOBER + 1954 


Light's Diamond Jubilee 


“Light for Freedom—Power for Progress.” ‘I‘hese words are heard often this 
vear and especially this month as we celebrate the 75th anniversary of the incan- 
descent lamp—the “hot hairpin in a bulb”—that was destined to change the ways 
of a world. But they bear repeating, because they speak not so much of current 
achievement as of hope for the future. 

Incandescent electric lighting occupies only a small segment of history. The 
full development has occurred entirely within the life span of many men still ac- 
tive in the electrical industry. From the first few dimly glowing bulbs to vast 
electric ceilings measurable in acres is a miracle of progress in applied science. But 
the miracle is hardly noticeable because so many of us are involved, in one way or 
another, in the everyday achievements which contribute to the whole miraculous 
process. 

For all our progress, and it is very great progress indeed, who among us would 
be willing to say, of even our most advanced work, that here is the optimum in 
lighting beyond which there is opportunity only for refinement of method, efh- 
ciency or control? The dynamics of lighting progress are such that the best of 
current practice is only a momentary reference point, from which further progress 
will certainly be measured. 

To appraise “Light for Freedom—Power for Progress” only in terms of the most 
advanced examples of current achievement would be to miss the full significance 
of the challenge. ‘There is, and always must be in a growth industry, some margin 
between conventional lighting practice and the notable top jobs that make head- 
lines. The practical challenge which the electrical industry faces today, on this 75th 
anniversary of light, is the widening gap between the lighting most people live with 
and the superior lighting we know how to provide. 

As we do honor to Thomas A. Edison for his great inventive genius and as 
we note spectacular progress in the science of applied light in its Diamond Jubilee 
year, it is also a good time to give some thought to the people in many factories, 
offices, stores, schools and homes who still share too little of the benefits of modern 
lighting technology. The challenge of “Light for Freedom—Power for Progress” 
is not only for those on the scientific frontier. It must be accepted too by the rank 
and file of practical electrical men who bear ultimately the responsibility for sup- 
porting the dynamic growth of the lighting industry. 
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to the more specialized applications of protective lighting, 
You can count on Graybar for accurate, helpful infor- safety lighting, and explosion-proof lighting. The fixtures 
metion on any of these typical lighting installations. We’ll and wiring materials they require can be conveniently se- 
be glad to work with you in planning practical solutions cured through your near-by Graybar office. 


How to simplify complex lighting jobs 


When the job’s a tough one, call in your local Graybar Lighting 
Specialist. He’s ready to help you and your customers develop 
tailor-made layouts for all types of prote<tive or explosion- 


SAVE on relamping costs proof lighting installations. 

. But, no matter what the job—when it first comes up—that’s 
with a Graybar Lamp contract the time to contact your Graybar Representative. Let him fur- 
t nish the delivery, price, and specification data you need to make 

J your bid. You'll get it fast, too, because Graybar people have 

under this annual Graybar contract you this sort of information right at their fingertips. Later on, it’s 
can often make substan- : ‘ : 

tial savings over standard a simple matter to write out a single order for all the lamps, 

discounts. You invest fixtures, wire, and fittings you need—saves you dollars both in 


nothing, and your local time and paper work. 


Graybar office will see Remember, Graybar distributes over 100,000 different elec- 
to it that the types and 


sizes of G-E lamps you trical items, including the most complete selection of lighting 
need are always in units and lamps available anywhere. 
stock. Ask for com- 
plete information, 
today! 


By placing all of your lamp purchases 


In fact, it pays to check with your local Graybar house for 
everything electrical—for wiring, power, ventilation, and com- 
munication, as well as lighting. 458-410 


CALL GRAYBAR FIRST FOR... 


r ay a 420 Lexington Avenue, New York 17, N. Y. 
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BUILT-IN 


Vol. 53 No. 10 


and Planned Environments 


LIGHTING 





Today’s lighting application techniques reflect a growing acceptance of 






built-in types of lighting design and the need for intelligent integration 


of various modular design elements for desired environmental control. 


TRANS-LIGHTED CEILINGS 


RECESSED LIGHTING UNITS 
LUMINOUS ENVIRONMENT 





HE STANDARD of living 
in the 


in America is the highest 
heavily to this standard 
are planned environments, including luminous, acous- 


world. Contributing 
tic, thermal, safety and others. In all these, human comfort 
and general well being are major objectives. Yet, notwith- 
standing all this, we are still not making full use of our 
technological knowledge and skills in these fields. 

Not too long ago a building was little more than an 
enclosure of space to shut out the weather and provide 
privacy for the occupants. Design was limited primarily to 
the exterior. Heating and 
cooling was by rule of thumb—sometimes comfortable, more 
often unsatisfactory. The occupants had to adjust them- 
selves to this condition and make the most of it. 

Today, this is all changed. 


Lighting was at a minimum. 


Today, vast strides have 
been made—by architects, by scientists, by industry. Today, 
we know more about people, their habits, their wants, and 


their desires, We know more about the kinds of environ- 


ment people need in order to carry on their daily activities 
most effectively. 


SOUND AND HEAT CONTROL 


Today we have new materials, new devices. We know 
how to plan better living and improved working environ- 
ments. We now have the skill to design and equip today’s 
buildings for maximum potential usefulness. We not only 
have the scientific and technical knowhow, but also desir- 
able esthetic design ability, 

Foremost in environmental engineering is lighting. Our 
knowledge of environmental lighting far exceeds our ac- 
complishments. Built-in lighting implements and conforms 
with good environmental design concepts. It provides the 
tools necessary for creating an ideal luminous environ- 
ment. And it offers a medium for creation of modular light- 
ing elements, which can be integrated with modular elements 
for the control of sound, air conditioning, heating, fire 
protection and similar services. Such modular elements 
can be combined to form what is conceived as an electric 
ceiling, which would provide the visual and human com- 
forts inherent in planned environments. This type of ceil- 
ing, built-in lighting techniques now in use, and planned 
environments are all discussed on the following pages. 

















Built-In Lighting 





Trans-Lighted Ceilings 


The continuing struggle for an ideal artificial lighting system has 


spearheaded the development of today’s modern louverall and trans- 


lucent ceiling lighting systems. 


RANS-LIGHTED ceilings are symbolic of 
built-in 


today’s 


lighting techniques and current lighting 

progress. They typify the best current practices in the 
production and refinement of interior lighting, and in its 
harmonious combination with modern architecture and new 
building structures. Their acceptance by specifiers and users 
has been slow, but has grown steadily since their first post- 
war commercial introduction about 1946. 

Trans-lighted ceilings are simple in principle. They 
consist of a system of light sources concealed in a ceiling 
cavity above a suspended ceiling of shielding or diffusing 
Fluorescent lamps are used principally as the light 
and are 


media 
source, supported on simple wiring strip, or in 
channel lamp housings in the more elaborate systems. Ceil- 
ing cavities are normally finished in a high reflectance 
flat white, or reflectors are used with the lamps to provide 
as high an efficiency as possible. Shielding of light sources 
is provided by a system of louvers, installed to form the 
suspended ceiling; or, by a system of glass panels or plastic 
sections which also provide added light diffusion. When 
louver shielding only is used, the system is referred to as a 
louverall ceiling lighting system. When glass or plastic 
diffusing media is used to form the suspended ceiling, it is 
generally referred to as a luminous ceiling lighting system. 

Che principle of the trans-lighted ceiling is not new. But 
the materials and types of equipment in use today for this 
type of lighting are new, application has reached an 
advanced stage of development, and installation techniques 
are greatly improved. 

Trans-lighted ceilings of the luminous ceiling type were 
in use even before the invention of the electric lamp. They 
were used principally as one means for day-lighting large 
hotel museums, court 
rooms, and similar interiors. The light source was daylight, 
which filtered through a weatherproof natural skylight 


first, then through a second translucent ceiling suspended 


public areas, such as lobbies, art 


below the natural skylight. These suspended secondary 


ceilings were formed of diffusing glass, and often contained 
small panels of colored glass worked into an artistic design 


] 


pattern. As the incandescent lamp developed into a practical 


light source, it was used with suitable reflectors above these 
glass panel ceilings, to provide artificial light when daylight 
failed. Thus earlier luminous ceilings were logically referred 
to as “artificial skylights”. 

The announcement of the fluorescent lamp with its higher 
efficiency, today’s lower cost of electrical energy, the avail- 
ability of modern materials for shielding and diffusion of 
the light, and cleaner interiors resulting from the expanded 
use of air conditioning, have all contributed to the prac- 
ticability of the modern trans-lighted ceiling built-in lighting 
systems. Their development at the termination of World 
War II was therefore perhaps a normal event. 


Trans-lighted Ceiling Support Methods 


Two basic methods are used for supporting trans- 
lighted ceilings. [n one method, the true ceiling is used to 
support both the fluorescent lighting strip and the suspended 
louver or translucent ceiling, each being supported sepa- 
rately and independently of the other. In the other method, 
the true ceiling is used to support the lamp channel hous- 
ings which in turn support the suspended ceiling. 

From the standpoint of the electrical contractor and the 
electrical industry, the method of support is most important. 
When the suspended ceiling is supported directly from the 
true ceiling, its installation may sometimes be interpreted 
as coming under the jurisdiction of some other craft than 
the electrical contractor. Such interpretation may limit 
the electrical contractor’s scope of work to the installa- 
tion of the wiring channel only. In such instances the 
electrical contractor may be required to sublet the installa- 
tion of the suspended ceiling, even though it is specified in 
the electrical contract and the entire supporting grid frame- 
work, louvers, and diffusers are purchased and supplied 
by him. 

On the other hand, if the suspended ceiling is supported 
by the lamp channel housings, then the furnishing and 
installation of the entire system is generally interpreted as 
being under the full jurisdiction of the electrical contractor. 
It is then furnished and installed complete by the electrical 
contractor. 
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This is the very essence of the full concept of the from one installation to another. Many manufacturers de- 


electric ceiling. Such a ceiling is conceived as one which voted much time and research to the problems of cavity 
houses and supports all electrical devices, including lighting, 
PA speakers, etc., as well as acoustical materials, sprinkler 








finish, use of reflectors of varying light distribution versus 
bare lamps, size of louver cells, degree of shielding needed, 
finish of louvers, methods of support, acoustical properties, 

interference to operation of sprinkler systems, etc. Out of 
the room, and conceal all pipes, duct work, conduits, beams, this research and the experience of actual installations came 
etc., normally located in this ceiling plenum. Advantages in much valuable information. The variety of the materials, 
the use of such ceilings will be readily apparent to all finishes, cell pattern shapes and sizes which have finally 
segments of the electrical industry 


heads, air diffuser outlets and other mechanical devices 







and services, These ceilings also serve as an enclosure for 









evolved as standard are shown in Table J. Average coeffi- 
cients of utilization are given in Table II for the more 
popular types of trans-lighted ceilings. 

Most louverall lighting manufacturers have standardized 
on 45-degree shielding, and square, or “eggcrate” cell 
pattern design. These cells vary in size generally from 
1- by 1- by 1-in to 3- by 3- by 3-in, with the 2- by 2- by 2-in 











Louverall Ceilings 


Wall-to-wall ceilings formed of louver panel sections 
were first offered commercially about 1946. Quickly the 
idea spread, and practically every conceivable type, size, 


shape and finish of louver was used subsequently, varying 
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ACOUSTICAL BAFFLES AND LIGHT SHIELDS 


size being the one most generally available. Recently smaller 
cell patterns have been announced, and are finding accept- 
ance for certain types of installations. 

Louverall lighting inherent advantages, also 
some disadvantages. Louvers permit a wide range of bright- 
ness control of the luminous ceiling plane which they form. 
This is accomplished by varying the louver finish. The 
system permits a wide range of lighting intensities, and 
different spectral qualities of the resulting illumination, 
through the use of multiple switching and different color 
quality lamps on different circuits. It also permits full 
flexibility of design effects, depending on the imagination 
and ingenuity of the lighting designer. 

The louverall system may be designed with a standard 
cell pattern extending from wall to wall, or with all louvers 
in the same finish for a uniform overall effect. Or, cell 
patterns may be varied in different panel sections, to pro- 
vide a pattern design in the ceiling. Likewise, finishes 


has many 
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on louvers may be varied in different panels, or even differ- 
ent colors may be used for different louver panels, to form 
an overall ceiling pattern. When desirable, incandescent 
spotlights may also be mounted in the plenum area and 
their concentrated beams directed downward through 
louver sections to highlight specific areas in the room 
below. 

Early installations of louverall ceilings were more or 
less experimental. In many of these the louver blades were 
soon bent, or knocked out of line, and the panel sections 
did not line up accurately in their supporting framework. 
This resulted in unsightly appearance. Fortunately, 
problems of this type have now been solved. 

An inherent problem with the louverall principle of light- 
ing is that the bare light sources in the plenum over the 
louver sections, while concealed in the direct glare zone, 
are still exposed to the work surfaces below through the 
louvers. Where specular or glossy surfaces exist, this 


most 
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causes reflected glare, especially when the maintained 
lighting intensity is below 50 footcandles. This condition 
is improved by having all surfaces on the work plane 
finished mat, or by increasing lighting intensities to a level 
wherein the average reflected brightness approaches the 
brightness of the reflected bare lamp images. 


ee Ceilings 


Paralleling the development of louverall lighting, but at 
a slower pace, has been the development of the so-called 
luminous, or translucent ceiling lighting. It is simply the 
same translighted ceiling except that the louvers are 
replaced with translucent diffusing sections of glass or 
plastic. The slower pace has been deliberate. Manufacturers 
faced many different problems, which they wanted to 
investigate thoroughly before proceeding with production. 
One of these was the problem of sag in large plastic panels. 
Another was the problem of weight when glass panels 
were used. And another was the problem of sound control, 
or acoustical treatment. Still another was fire protection, 
and another was maintenance. All of these and other prob- 
lems were investigated and studied. Most of these problems 
have been satisfactorily appraised and solved. And now, 
with many lighting manufacturers accepting the principle 
of translucent ceiling lighting, the specifiers and buyers are 
accepting it and the demand for it is growing. This is 
causing more and more manufacturers to develop their 
own versions of trans-lighted ceilings, so that the trend to 
this type of built-in lighting is firmly entrenched in growth. 

Trans-lighted ceiling lighting also has advantages and 





disadvantages. It has the flexibility of variable lighting 
intensities and of resulting lighting effects inherent in the 
louverall systems. Lighting intensities may be varied by 
varying the spacings and mounting heights of the lamps, 
and by providing for different lamp current operation of 
the lamps. Spectral quality of the resulting illumination 
may be varied by combining lamps of different color quality, 
or by painting the cavity surfaces in proper colors to 
implement the color of the fluorescent lamps being used, 
or by using a combination plastic filter-diffuser which has 
been announced recently. This new filter-diffuser may also 
be used as a diffuser panel section, or merely installed 
above other standard diffuser panels and used entirely 
as a color filter. 

Two types of plastic are normally used for diffuser 
panels. One is vinyl, corrugated for stiffness but thin 
enough to be rolled up for handling. The other is acrylic, 
also corrugated for stiffness, although it is supplied in 
thicknesses adequate for maintaining considerable rigidity. 

Acrylic plastic is also used for formed panels for 
luminous ceilings, and may be molded into any attractive 
form desired. These forms lend necessary rigidity, also 
create pleasing patterns. 

Glass panels may be prismatic, or simple diffusing 
patterns, and supplied in suitable thickness, degrees of 
diffusion, and sizes. 

Mounting methods now in use for supporting the trans- 
lucent panels or louver sections vary greatly in design, 
construction, and method of support. Many lighting manu- 
facturers make and supply their own grid frameworks, 
designed specifically for their own louvers or diffusers. 
There are also available a wide variety of T-bar and similar 
supporting frameworks, designed specifically for use with 
acoustical tile systems but easily adapted for use in trans 
lighted ceiling installations. There is need for standardiza 
tion in this field to provide for maximum flexibility in 
interchange of shielding and diffusing devices. 
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TABLE |. Louvers Vary In Size, Materials and Finish 


Materials Finish Cell Patterns} Sizes 
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*Find Room Index by referring to any Room Index table, which lists 
indices from A to J. Interpolate for CU Values for other indices. Also, 
see manufacturers’ catalogs and literature for complete CU data on 
specific equipment. 
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TROFFERS 


Recessed Troffer 


HE recessed troffer was one of the first types of lighting 
equipment to be developed for use with fluorescent 
lamps. It has many inherent advantages, and has now 
reached a fairly stable point of design standardization, but 
with a wide variety of designs available to provide for max- 
imum flexibility in application and installation techniques. 
The basic elements of a recessed troffer are a housing, 
wireway, reflector, shielding or diffusing devices, and the 
necessary fluorescent lamp components, such as_ ballast, 
lampholders, and starter switches and sockets for pre-heat 
type fluorescent lamps. Also available are a variety of 
suspension devices, supporting brackets, angles, etc., for 
mounting it in various types of building construction. 
Most troffers are designed with an approximate 12-inch 
width, and in individual unit lengths of 48, 60, 72 and 96 
inches, according to the lengths of the types of lamps for 
which they are designed. They are also designed for con- 
tinuous row use. These dimensions permit these troffers 
to be recessed and supported in standard ceiling grid frame- 
works used for most standard 12-inch wide acoustical tile 
sections 
Fluorescent troffers are used principally for lighting 
offices, drafting banks, and 
similar locations where a high intensity of general lighting 


rooms, conference rooms, 
is desired. They can be installed in continuous rows to form 
lines of light, or in grid or geometric patterns. They are 
made in two basic types, one deep, and one shallow. The 
deep type troffers provide natural crosswise shielding of 
approximately 45 degrees normal to the troffer length, 
while shallow type troffers depend on louvers, lenses or 
diffusing materials for variable crosswise and lengthwise 
shielding. 

Troffer reflectors are made principally of steel and 
aluminum, and in several contours and finishes. Variations 
in shape and finish account primarily for the many troffer 
designs now available. Each shape and finish has its own 
lighting characteristics, and thereby its own advantages and 
disadvantages. 

Most deep type troffers on the market today are of the 


low brightness type, in which the reflectors are of the 
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near-parabolic specular or semi-specular finished contour 
and reflect almost all of the light downward below the 
40-degree glare zone. In these troffers the lamp is shielded 
crosswise from 40 to 45 degrees below the horizontal. Thus 
when viewed at right angles, with the lamp turned on, 
the lamp is not visible and the exposed section of the 
reflector appears unlighted. The reflector is usually less 
bright than the ceiling in which the troffer is recessed, 
as the ceiling itself is indirectly lighted by reflection from 
the room surfaces below. Viewed lengthwise, the lighted 
lamp tubes subtend a sufficiently small angle that their 
3affles 
45 degree 
shielding along the troffer length for maximum lighting 


surface brightness is not considered objectionable. 


are used, however, to provide approximately 


comfort. Five types of low brightness troffers are shown 
in Details A, B, C, D and E. Types A, B and C are single- 
lamp troffers, while types D and E are two-lamp types. 
T-17 
low brightness lamps, as shown, which adds still greater 
lighting comfort. 


Some of these are designed for use with the 40-watt 


Shallow troffers are more difficult to shield effectively 
than are deep troffers. Complete shielding must be pro- 
vided for both crosswise and lengthwise viewing, since 
the lamps in shallow troffers are completely visible in the 
normal glare zone if unshielded. Shallow type metal louvers, 
diffusing panels of glass or plastic, or molded plastic forms 
are used for shielding these units. Glass and plastic panels 
are available in two types. One type provides diffusion, 
while the other type, of prismatic design, provides both 
diffusion and light control. In general, diffusing elements 
of either glass or plastic cut down the efficiency of the 
troffers slightly more than louvers and baffles of good 
design. However, they are considered more attractive in 
appearance by many, both lighted and unlighted 

Troffer reflectors form the regular troffer housing on 
many units, which helps to keep their cost at a minimum. 
This is especially true for units having diffuse reflector 
finish. In some units, such as types C, I and J, where 
specular finish reflectors are required, this is not practical 
and a separate housing has to be furnished. 
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T-42 lamps 








SHALLOW 


Lighting 


Light distribution for all the troffer types shown is of a 
symmetric diffuse pattern through the cross-section of the 
units, except for type J in which an asymmetric distribu- 
tion Type J is mural 
lighting when recessed in the ceiling, or for a cove lighting 
effect when with the vertical in the 

Troffer is relatively efficient, compared with 


is produced, intended for use in 


recessed face wall. 
lighting 
other systems of lighting. Unshielded low brightness type 
troffers have the highest efficiency. Refinements in shielding 
and diffusion are done at the sacrifice of some efficiency, 
as is shown by the coefficients of utilization for troffers in 
Table ITI. 

] 


Recessed troffer lighting systems have two inherent dis- 


li 
advantages. One is that because the units are recessed flush 
in the ceiling surface, the ceiling between units receives no 
direct light, and reflected light is usually inadequate to 
dispel the unlighted appearance of the ceiling. This problem 
the use of flat glass or 


is accented by plastic diffusing 


elements, but is relieved slightly by the use of molded forms 
which extend below the ceiling. It is relieved still more by 
the use of low brightness troffers using the 40-watt T-17 
low brightness lamps, as the brightness contrast is prac 
tically eliminated 

The other problem is that open type troffers leave the 
work 
from any objects or 


bare lamp exposed to the surface. This creates 


reflected glare surfaces which are 
glossy, or even semi-glossy, to an extent that it is objection 


able. Use oi 
do not eliminate it. Low brightness lamps in low brightness 


diffusing elements soften this reflection, but 


troffers also eliminate the reflected glare to an extent, but 
not completely at intensities of 50 footcandles and below. 
Tests indicate that use of higher levels of illumination, 


will 


surfaces to the reflected lamp brightness within a com- 


which bring the brightness ratio of average work 
fortable range, is the most satisfactory solution. 
Mounting methods for recessed troffers are available for 
practically all types of construction. They more or less 
parallel the methods generally used for trans-lighted ceil- 
ings. Some of the popular methods in general use are 


shown in the sketches of types A through F. As may be 
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TABLE Ill. COEFFICIENTS OF UTILIZATION FOR TROFFER LIGHTING 


Diffuser 
or Shield 


Sats 


Low Brightness Troffers 


Type 
Reflector 


Type 
Troffer* 











Anodized 
Specular 
Specular 
Semi-Specular 
Diffuse 


Baffles .56 
None .63 
Baffles 
Baffles .43 
Baffles 47 





Shallow Type Troffers 





Diffuse 
Diffuse 
Diffuse 
Specular 
Specular 


Glass 51 
Louvers .52 
Prismatic | .58 
Louvers NA 
Louvers NA 


























*See details in illustrations. 


**Interpolate for CU values for other Room Indices, or see manufac- 
turers’ CU tables for specific troffer units. 


NA—CU data not available. 


seen by analysis of these mounting details, the troffers 


are supported from the ceiling or building structure by 
support rods in some instances, and the suspended ceiling 
grid framework and acoustical tile are in turn supported 
by the troffers. In other instances the suspended ceiling is 
supported directly from the true ceiling or building struc- 
ture, and the troffers attach to the suspended ceiling for 
support. 

The troffer lighting principle has been extended to units 
wider than 12 inches, usually 16, 24, 32 or 48 inches in 
width, These wider units employ up to eight lamps, and 
louvers or diffuser panels of glass or plastic. By definition, 
these wider units are usually referred to as large-area low- 
brightness luminous panels, and are normally classified as 


trans-lighted ceiling lighting. 
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BOWL SILVEREDO 


Built-In Lighting 





Recessed Incandescent 


TABLE IV. COEFFICIENTS OF UTILIZATION FOR DOWNLIGHTS 


Type Room Index* 


y ] | 100w-A2/8S es Bae 
eof 
it 





Reflect Shieldin 
eflector g . E a 


——s Se 





Bow! Silvered Lamp Units 





- 
Louvers -60 .53 
Glass, Plastics} .58 51 
Louvers NA NA 

None .53 50 


Diffuse 
Diffuse 
Specular 
Specular 




















Projector and Reflector Lamp Units 





Baffles NA NA 
Specular | Louvers NA NA 
Specular | 15° ST 48 
Specular | 45° 54 51 
Specular | Louvers NA NA 


Specular 





Standard Lamp Units 





Glass NA 
Prismatic 47 
Louvers .50 
Specular | None NA 
Specular | None NA 

a ie 


Silvered 
Specular 
Silvered 




















Ra 








*See details in illustrations. 


**interpolate for CU values for other Room Indices, or see manyfac- 
turers’ CU Tables for specific luminaires. 

NA—CU data not available. Check with manufacturers of similar equip- 
ment for light distribution and output. 
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LAMP LUMINAIRES 


Units 


IGHTING with incandescent lamps continues to be 
popular, notwithstanding the fact that fluorescent 
lamps are more than twice as efficient. It is not clear 

whether this is due to psychological reasons, to the sim- 
plicity of the lamps, luminaires and electrical circuits, or to 
some other unknown reason or factor. Production statistics 
show, however, that the number of incandescent lamps 
made, and the dollar volume involved, continues to increase 
every year. 

The trend to recessed incandescent lighting began some 
20 to 25 years ago. It was about that time that architects 
began to object to the use of “hanging fixtures” within an 
interior. Lower ceilings tended to make their use untenable 
because of increased direct glare, also required closer 
spacing of the units for uniform lighting, and larger wattage 
units to provide higher levels of illumination. By recessing 
the lamps in suitable reflector units within the ceiling, these 
problems were eliminated. Since recessed units direct all 
their light output downward, they are popularly called 
“downlights”. 

Incandescent lamps are “point” light sources, and there- 
fore lend themselves to accurate control of their light 
output. This makes it possible to design recessed downlights 
for standard lamps with little or no light in the direct 
glare zone, by using baffles or louvers finished dull black, 
or by using specular finish ellipsoidal reflectors. Also, pris- 
matic and Fresnel glass lenses are used to provide accurate 
control of the light, and concentric louvers are used to 
shield the lamps and reflectors. 

Projector and reflector lamps, with their own built-in 
reflectors, have been adapted for use in recessed downlight 
units. Five typical designs are shown in sketches D to H. 
These lamps are considerably more expensive than 
standard lamps, but are now designed with 2000-hour rated 
life versus 1000 hours for standard lamps. This increases 
their practicability. 
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STANDARD 


Recessed units for standard lamps have been available 


for many years, and modern versions are shown in sketches 
I to M. Type M is designed for use with a T-24 750- or 
1000-watt inside frost lamp. It is normally used for recess- 
ing in high ceilin auditoriums, 


gs, such as in churches, 
banks, and similar areas. 


Luminaires for bowl silvered lamps have been refined 
in design so that they are attractive, efficient and highly 
practical. As a result, they have increased in popularity in 
recent Typical units are shown in sketches A, | 
and C, The unit in sketch A is available in two sizes; 


one 14 inches square, the other 24 inches square. It uses 


> 


years. } 


bowl silvered lamps from 75 to 300 watts in size, and is 
available with metal egg-crate louvers or panelled plastic 
diffusers. It may be combined effectively with low bright- 
ness modular fluorescent panel units used for trans-lighted 
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LAMP LUMINARIES 


recessed incandescent 
diffuse. 
light distribution from 
Units with diffuse dis- 
tribution are suitable for general lighting, while concen- 
trating type units are used for special applications where 
high intensities are required over limited areas. Coefficients 
of utilization are shown in Table IV for many of the units 
shown in the illustrations on these two pages. 

The color quality of recessed incandescent units, is pre- 


with troffers or other 
type units. Light distribution is 

Downlighting units vary 
diffuse to highly concentrating. 


ceilings, or 


in 


dominantly yellowish, same as for the incandescent lamp. 
For certain lighting applications, such as food shops, furni- 
ture stores, restaurants, and interiors requiring a “warm” 
light, this color quality is usually preferred. It combines 
well with many areas which are fluorescent lighted, and 
provides accent lighting effectively. 


. OCTOBER, 1954 





TABLE V. REFLECTANCES FOR ROOM SURFACES 


Ceiling 75% to 90% 





Upper Walls 50% to 65% 





Trim 40% to 50% 





Office Machines 30% to 40% 





Lower Walls 30% to 50% 





Furniture 25% to 40% 





Floors 15% to 30% 


Room surfaces should all be kept as light as possible, and mat finish, for maximum visual comfort and for high lighting efficiency. 


Planned Environment 





HE DESIGN and layout of a good lighting system is no 
is 


longer a simple problem. The system no longer 

appraised merely by the amount of light it provides. 
loday, lighting quality is equally important, and appraisal 
involves even far more than that, It involves seeing com- 
fort and human well-being. It involves the lighting equip- 
ment, the walls, ceiling, floor, furniture, every object in 
the room. It involves color, texture, finish, size, form, 
brightness, glare, highlights and shadows. All are important. 
These are all factors which affect the ultimate lighting 
results, and add up to what is now popularly referred to as 
the luminous environment. 

Embracing as it does a broad range of scientific and 
psychological factors, luminous environment is difficult to 
Essentially, however, it is what one sees around a 
field. 
room, or changes his direction of view, he may see the 
Thus the the entire 


considered. 


define 


visual task in a visual As a person moves about a 


entire interior, appearance of room 
must be 

Shown at the top of this page is the picture of an office 
which illustrates some of the factors to be considered in 
planning an ideal luminous environment. Table V gives a 
range of reflectances for room surfaces recommended for a 
satisfactory luminous environment. The reflectances on the 
room surfaces indicated have been found by experience to 
provide comfortable lighting conditions, and an artistic 
effect which seems to be satisfactory to most people. Light 
research (by R. J. London) 
indicated that as the levels of illumination increase the 
entire environment must be reasonably uniform in bright- 
ness, if ideal visual conditions are to obtain. Since a room 
with a perfectly uniform brightness throughout would be 
most unattractive and uninteresting, the Illuminating Engi- 


neering Society has advocated that brightnesses not exceed 


and vision Lythgoe, has 
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Luminous 


a 3-to-1 variation for best results in areas where the visual 
problem is difficult over long periods of time, as in class- 
rooms, drafting rooms, and offices. In areas where the 
seeing problems are casual and intermittent, and intensities 
are lower, as in the theatre, cocktail lounges, the home, etc., 
greater variations are permissible and may prove satisfac- 
tory. The 3-to-1 ratio is purely an arbitrary selection, but 
seems a logical choice until further research indicates a 
need for greater refinement. 

The sketch showing an office worker seated at his desk 
(at top of next page) illustrates other factors which must 
be considered in lighting design to insure the best possible 
luminous environment, 

The worker is looking straight ahead, horizontally. Under 
this condition his vision is sharp in zone A, a cone 2° in 
diameter. He can also see in a surrounding zone B at the 
same time, but less distinctly. In the upper half of this zone 
B, the direct glare zone, which extends approximately 30° 
above the horizontal, are four recessed troffer units of the 
45°-shielded low-brightness type. The troffers are visually 
comfortable, since they are properly shielded against di- 
rect glare. In zone B below the horizontal there are no 
primary light sources, so if these surfaces (floor, furniture, 
lower walls, etc.) have a low reflectance and a mat finish, 
this area will be visually comfortable. 

Zone C extends from zone B up to the 45° angle. In it 
is one troffer, and this may be considered in the direct 
glare zone, but the lamp is still shielded from the worker’s 
view. Zone D, a 45° angle, is out of the range of normal 
view of the operator, so the two troffers in this area do not 
cause any discomfort. 

Now assume that the worker directs his vision to a visual 
task on the center of his desk. Sharp vision will still obtain 
in the central 2° cone, and he will be able to see in a sur- 
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Quality lighting requires shielding 
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sources in direct glare zone and minimizing of reflected glare. 





rounding field embracing a cone approximately 60° in 
diameter. That means that he can see his entire desk top, 
which embraces an angle of only 26°, as well as an outer 
surround area. If his desk top has a specular finish, or any 
degree of gloss, the four troffers occurring in the 26° angle 
as reflected from the desk top can be seen by reflection. 
Since the troffers are recessed, their brightness exposed 
to the desk top will be in excess of the reflected ceiling 
between the troffers, which is lighted only by reflection 
from below. This contrast in brightness will be reflected 
from the glossy desk top as reflected glare. Its severity will 
depend on the contrast in brightness between the troffer and 
the ceiling, and the degree of gloss on the desk top. 

Solution to this problem is to use only mat finishes on 
all room surfaces and on all furniture and equipment to 
prevent specular reflection. Also helpful will be the use of 
lighting intensities sufficiently high so that reflection of 
the light source (brightest part of the troffer unit) will be 
approximately the same as the reflected brightness of the 
visual task or other objects in the room. Usually intensities 
of 50 footcandles or above are satisfactory, 

lhe use of dark ceilings (black, royal blue, hunter green, 
etc.) and recessed “downlight”, as recommended by some 
architects and decorators, sets up an intenable reflected 
glare condition which should always be avoided in any loca- 
tion where “seeing” problems are involved. 

In modern new buildings where architects make use of 
broad expanses of all-glass outer walls, in an effort to 
make greater use of daylight, or for esthetic and design 
reasons, these glass areas should be equipped with venetian 
blinds, exterior louvers, or other practical means for shield- 
ing. Otherwise skybrightness will become a most annoying 
source of glare; both direct, for persons near the wall, and 
reflected, for persons farther inside the room. 
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The selection of room colors and finishes, and of furni- 
ture, etc. is normally made by the owner, architect, deco- 
rator, or someone other than the lighting engineer. How- 
ever, since color and finish of these surfaces, the use of 
all-glass walls, and many other factors, have a direct 
influence on the luminous environment, and since the light- 
ing engineer has the responsibility of providing a satis- 
factory luminous environment, it is important that he be 
fully informed on all these matters, and that he make 
these facts known to the owners. By accepting this respon- 
sibility and by working closely with the architect, decorator, 
owner or others who may be involved, he can provide for 
comfortable seeing and happier living through an ideal 
luminous environment. 


TABLE Vi. RECOMMENDED BRIGHTNESS RATIOS FOR 


INTERIOR LIGHTING 





In Visual Field . . . Ratios 





a. Between visual tasks and adjacent surround- 
ings (e.g.—white paper and desk top) 1 to 1/3 
b. Betweer visual tasks and more remote darker 
surfaces (e.g.—white paper on desk and floor)| } to 1/10 
c. Between visual tasks and more remote bright- 
er surfaces (e.g.—white paper on desk and 


luminaires 1 to 10 
d. Between luminaires and adjacent surfaces in 
normal field of view 20 to 1 
e. Anywhere within normal field of view (e.g.— Ba tn 
between luminaire and floor) f 140 to tl ~ 





































Planned Environment 





Acoustical E 


TABLE Vil. SOME TYPICAL ABSORPTION COEFFICIENTS 


Frequency (CPS) 


Material i 128 | 512 EE | ac 





Standard Acoustical Materials” 





Travertone 78 .06| .70 
Acousti-Celotex Type M-7 77 .39 | .74 
Fibretone 78 14] .73 
Fiberglas Type TXW 77 .66| .82 











Combined Light and Sound Systems ** 


Luminous Ceiling With Baffles aa al 
Luminous Ceiling Baffles Only 33; .93 
Grid Lighting System 

With Baffles ad .05| .41 








seni sestial 


General Building Materials and Ob 





Brick Wall, Painted .O1 
Carpet, Felt Lined 11 
Fabrics, Medium Weight 06 
Linoleum On Concrete .02 
Glass .04 
Plaster on Metal Lath 04 
Wood Panelling .10 
Person, Adult 2.5 

Person, Child 1.8 























Chairs, Metal or Wood 15 


anil oe Sed 

*Trade names selected at random from Bulletin XIV—1953, ‘Sound 

Absorption Coefficients of Architectural Acoustical Materials,"’ pub- 

lished by Acoustical Materials Association, 59 E. 55th St., New York 
22, N. Y. Bulletin gives complete data on a wide range of acoustical 
materials. 

**Most lighting equipment manufacturers supplying acoustical equip- 

ment can furnish full acoustical data. 

***Complete absorption coefficient tables may be found in various 
books on architectural acoustics. Use 512 cps frequency values for 
average conditions such as offices and classrooms, where noise 
reduction coefficient (NRC) is not given. 
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Acoustical baffles for lighting systems 


nvironment 


TABLE Vill. ACOUSTICAL CALCULATIONS FOR TYPICAL OFFICE 


Assume Room Size 30 x 50x 12 18000 cu. ft. 


re 


Surface or Object Dimension Sabines 


Floor (Linoleum or concrete) 
Window Walls 

(Two Adjoining Walls) 
Plaster Walls 30x12 
(Opposite Windows) 50x12 
Luminous Ceiling With Baffles) 26 x 46 
Travertone Ceiling Perimeter | 2’ wide 
Workers in Area (adults) 15 


30x 50 
30x12 
50x12 














Total Sabines 





05 x 18000 


1.01 
891 


When plotted on the ‘‘Reverberation Time’ chart, this value 
falls within the acceptable range and may therefore be con- 


sidered satisfactory fora room of this size. 


TABLE IX. SABINE FORMULA FOR ACOUSTICAL CALCULATIONS 


.05V 
a 
T — Reverberation time in seconds 


where 


V = Volume in cubic feet 


a Absorption units in “sabines” 











(Absorption of various surfaces is found by multiplying the area in 
squore feet by the absorption coefficient for the material. Similarly 
absorption of objects is found by multiplying the number of objects 
by the absorption coefficients for each.) 
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ANY factors must b& combined to provide a planned 
acoustical envirgrfent. These include noise reverbera- 
tion charactgristics of the enclosure (store, bank, 
office, auditoriyn, room, lobby, etc.), whether the noise is 
continuous oe intermittent, high or low pitched (frequency), 
diffused, throughout the area uniformly or focused in 
certajn small areas, etc. Too much noise can cause irritable- 
negs and be most distracting; too little noise can likewise 
Ae extremely disagreeable. 
provides the best results. 

In solving acoustical problems, materials having a high 
absorption coefficient are normally installed in the enclosure 
to aid in the control of sound. Acoustical tile is the most 
q common type of material used, and it is usually installed on 
the ceiling, or in a suspended ceiling, Built-in lighting is 
also normally installed in the ceiling. Thus light and 
sound conditioning are closely associated, and installations 
involving both systems must be carefully integrated and 
closely coordinated for best results. 

With the trend to built-in lighting growing, the lighting 
engineer will face more and tougher acoustical problems. 
In the main these problems should be solved by acoustical 
experts, but if the lighting engineer has some knowledge 
of acoustics and sound control it is believed he can do a 
better job of lighting design and layout. 

One measure of acoustical quality in a specific enclosure 
is appraised by the control of sound reverberation in that 
enclosure. Sound travels at 1120 feet per second, in a 
straight line, and is audible at frequencies ranging from 
about 20 cycles per second to 15,000 cycles per second for 
the average person. Reverberation is a function of the 
volume of a room, and is calculated by a simple formula 
developed about 1895 by W. C. Sabine, who has done 







A carefully planned balance 
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Reverberation time for rooms of various sizes, when plotted on the above 
chart, should fall within shaded area for satisfactory sound control. 


considerable research on sound characteristics 
behavior. This formula is given in Table IX. 

When sound strikes a surface or an object, it reacts 
exactly the same as light. Some is absorbed, and some 
reflected. Also, the sound wave is reflected from a surface 
at an angle of reflection equal to the angle of incidence, 
the same as light. Thus room contours affect the acoustical 
properties of the enclosure. It should be remembered, how- 
ever, that changing the direction of a sound wave does 
not reduce its noise level, except to the extent it may be 
absorbed by the surface which it strikes. 

The absorption of any surface or object can be accu- 
rately measured. This has been done for acoustic mate- 
rials, combined light and sound systems, and objects 
normally found in room enclosures. This absorption is 
expressed as an absorption coefficient, which is measured at 
various frequencies (usually 128, 256, 512, 1024, 2048 and 
4096 cycles per second) and then averaged for a simple 
noise reduction coefficient (NRC) for the material. Total 
absorption of a surface of a specific material is measured 
in units called “sabines”, and is the product of the square 
foot area of the surface multiplied by its NRC. This gives 
the absorption (or “a”) for any material or object for use 
in the reverberation time formula given in Table IX. 

Reverberation time may be calculated for any structural 
enclosure when the NRC value is known for all the mate- 
rials used in the enclosure surfaces. An example is given 
for a typical office in Table VIII, and the resulting re- 
verberation time for the 18,000 cubic foot area has been 
plotted on the “reverberation time” chart above. Since the 
point falls in the center of the shaded area, it is indicated 
that the noise level will be acceptable, and within the 
comfortable range. 
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“= Acoustic boffles 


Corrugoted plostic diffuser 


Low velocity air circulation through trans-lighted ceilings using corrugated plastic 
is practical and economical, offers alternate to standard techniques 


Thermal Environment 


HE control of temperature and humidity in today’s 

modern buildings for the comfort of the occupants 

provides what may aptly be called a thermal environ- 
ment. The temperature and humidity level may be selected 
and controlled for any type of interior to suit the existing 
special conditions and activities. This involves both heating 
and cooling, according to the geographic location of the 
building and the season of the year. 

The consider the thermal 
environment of any interior for which he is designing a 
built-in lighting system (or any other type of lighting 
system, including daylight) for two main reasons: (1) a 
built-in lighting system creates heat which must be removed 
by the cooling system; and (2) the ceiling is used for the 
recessing and support of air conditioning outlets in most 


illuminating engineer must 


conventional systems, as well as for the recessing and sup- 
port of built-in lighting equipment. The exact same loca- 
tions on the ceiling are usually selected as being most 
desirable for equipment in each system. 

While the lighting engineer need not be a heating and 
ventilating expert, it is certainly most desirable that he 
know as much as possible about both subjects. Only 
through such knowledge can he design the most economical 
lighting system, since the size of the cooling system is 
influenced by the amount of heat generated by the lighting 
system, and psychological comfort of room occupants may 
be influenced considerably by the amount of radiant energy 
present in the lighting system. More knowledge on his 
part about heating and cooling techniques will also help 
insure a comfortable thermal environment. 

Also, rapid strides are being made in built-in lighting 
techniques, especially in the trans-lighted ceiling field. 
New methods of air diffusion are now being studied for 
use with such new built-in lighting systems, and there is 
need for further study and exploration in both fields. 
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There are two types of heat generated by lighting systems 
which must be considered by the air conditioning engineer ; 
hence is also a problem for the lighting engineer. One is 
the heat from the total energy (watts) load, and the other 
is the heat from the total radiant energy load. The first 
Table XI 
(next page), a lighting kilowatt produces 3414 Btu’s per 
hour. Further, the heat produced by 3500 watts of lighting 


heat load is easy to compute. As is shown in 


load, including the watts loss in ballasts in fluorescent light- 
ing systems, requires an air conditioning capacity of one 
ton for its removal from a room. 

Analysis of the radiant heat problem is more compli- 
cated. Visible and infrared radiation is converted to heat 
when it strikes an object or surface and is absorbed. These 
objects or surfaces (furniture, floors, walls, etc.) become 
warm as a result and act as radiators. The human body 
absorbs this radiation readily, and is highly sensitive to it. 
The solution is to reduce the air temperature still further, 
to counteract the converted heat energy, but 
since human reaction is involved, the extent of reduction 


additional 


of the temperature is not determined by scientific formula. 

This radiant energy varies in different types of light 
sources, as shown in Table X (top next page). Values are 
given for a standard 40-watt type T12 fluorescent lamp 
and for a standard 150-watt type A inside frosted incan- 
descent lamp. These two lamps were selected because their 
total light output is approximately the same. The radiant 
heat energy in the incandescent lamp is approximately 80%, 
or 120 watts, while in the fluorescent lamp it is approxi- 
mately 40%, or 18.8 Thus it is evident that the 
radiant heat per footcandle of illumination from the fluores- 
cent lamp is only a fraction of that from the incandescent 
lamp. Where a comfortable thermal environment requires 
considerable cooling it will therefore generally be desirable 
and economical to use fluorescent lighting. 


watts. 
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In general, design criteria for comfort air conditioning 
of interiors include the removal of heat from heat sources 
within the conditioned space, which includes the lighting 
heat load, and of heat which is transmitted to the condi- 
tioned space from outside heat sources, including the sun. 
The lighting heat load has been increasing in size and 
percentage of the total heat load to. be dissipated from the 
space, as lighting intensities have continued to increase. 
The range for lighting loads in commercial interiors is from 
about 5 watts per square foot for offices, schools, libraries, 
etc., to as much as 15 watts per square foot for specialty 
stores. Installations using up to 25 watts per square foot 
have been reported for special lighting applications, exclud- 
ing show window and display lighting. Such heat loads 
therefore become a major factor in air conditioning, and 
deserve full study and consideration of lighting engineers in 
the interests of economy. 

Comfort air conditioning involves the simultaneous con- 
trol of temperature, moisture content, movement and 
quality of the air in enclosed spaces intended for human 
occupancy. Lighting engineers are concerned principally 
with control of the air movement, insofar as built-in light- 
ing systems are concerned, One approach is to use standard 
air diffusers and air duct systems such as are normally 
installed in the usual plaster or acoustic tile suspended ceil- 
ing, fitting the built-in lighting system around it. Another 
approach is to introduce air into the room through a trans- 
lighted ceiling by using the cavity above the ceiling as an 
air plenum. Studies already completed indicate this method 
is satisfactory for ordinary ventilation and air conditioning 
requirements, and that neither air pressure drop nor the 
noise level resulting from the air flow are excessive. 

\ third approach is to introduce air to the room through 
the perforated sound baffles used for sound control with 
luminous ceilings. Preliminary tests indicate this system is 
satisfactory, but more studies are needed to provide full 
data. 

There is the possibility of removing heat from built-in 
lighting equipment by using forced air through the equip- 
ment, so that the heat load is dissipated directly without 
going through the air conditioning system. This has been 
done successfully in show window lighting, and one such 
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TABLE X. LIGHT SOURCE ENERGY OUTPUT 


F40T12 Lamp 150A Lamp 


Energy 





% Watts % Watts 
S| 





Visible radiation 8.2 10 15 

Heat radiation 10.6 70 105 
Heat conduction 

| and convection — (Lamp) 


(Ballast) 


21.2 20 30 


150 


Total 




















Radiant heat energy 
BTU’s per hour 
Total light output (Lumens) 





cove lighting system has been reported. When fluorescent 
lamps are used, however, care should be exercised to pre- 
vent air drafts over the lamps, which affects their light 
output as shown in the chart at the top of this page. 
Some manufacturers of air conditioning equipment now 
have available air diffuser outlets in modular dimensions 
(12° 12" 4%: 2. I RO Bee, CH: 


stallation in suspended ceilings using standard modular 


) for in- 
panels of acoustic tile. Good design practice would include 
similar modular lighting elements, even modular electric 
heating panels, which could be interchanged freely. 

The heat problem from lighting systems varies geograph- 
ically. In northern latitudes air conditioning is used for 
only three or four months throughout the year. For the 
remainder of the year heat from lighting systems may be 
used to supplement the regular heating system. However, 
lighting engineers who are well informed on the funda- 
mentals of good heating and air conditioning practices, 
are well equipped to design the most satisfactory lighting 
system and to aid in the design of a comfortable thermal 
environment. 


TABLE XI. HEAT FROM LIGHTING LOAD AFFECTS AIR CONDITIONING 
1. Heat from a lighting load is measured in — 


BTUs per hour 


2. A lighting system produces a BTU per hour heating load 
equal to — 


Lighting Kilowatts* x 3414 


’ 
3. Required tons of air conditioning to remove a lighting sys- 
tem heat load is equal to — 


BTUs per hour (from 2) 
12000 


4. One ton of air conditioning capacity will remove the heat 
for a lighting load of 3596 watts 





*Add both lamp wattage and ballast watts loss for fluorescent light- 
ing systems. 
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SIX ELECTRIC CEILING PLANS SHOWING 
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TRANS-LIGHTED 
CEILING AND BAFFLES 





AST progress has been made in lighting design and 
application over the past nine years. This has occurred 
postwar, following a period of about four years during 
the war when commercial lighting design was at a standstill. 
As has been pointed out in the preceding pages, the major 
progress has been in built-in lighting systems and applica- 
tion techniques. But where to now? In what direction will 
lighting design go now? In what direction should it go? 
Analysis of today’s building design trends, and of avail- 
able lighting equipment designs, provides a sound basis for 
conjecture. Today’s buildings are constructed of new 
materials, with new structural designs. Ceilings are lower. 
Walls are thinner, and exterior walls have extensive areas 








of glass. More mechanical and electrical devices are used, 
\ and have to be concealed or otherwise provided for. 
LUMINOUS MN Greater demands than ever are made for ceiling space—for 
PANEL AND COVE SS lighting, acoustical material, air conditioning outlets, sprink- 
ler valves, inter-com speakers, etc. The ceiling must serve 
as an attractive enclosure for the top part of the room. And 
MODULAR PLASTIC DIFFUSERS usually it conceals a maze of pipes, ducts, wires and cables, 
and miscellaneous mechanical service equipment. 
Experience with trans-lighted ceilings indicates that at 
least 50% of the ceiling area should be devoted to luminous 
sections for best lighting results. Reasons for this are dis- 
cussed on the preceding pages, especially under “Luminous 
Environment.” Since this is true, why not have an “electric 
ceiling?” And if an electric ceiling is provided, why not 
have modular elements which can be put together in a 
variety of design patterns, to fit the particular lighting and 
environmental requirements of each area to be lighted? 
Shown on these two pages are a number of electric ceil- 
ing designs. These have been designed and sketched by 
industrial designer Ted Mehrer, based on the concept of 
modular designs in electric ceilings. The wide variety of 
design treatments shown illustrates the practicability and 
flexibility of the idea. In fact, any of the designs shown are 
practical and can be installed today, using presently avail- 
able equipment. Such installation would not fulfill the elec- 
tric ceiling and modular element concept, however. 
\s conceived, the electric ceiling would use a T-bar type 
of framework which would have full modular design flexi- 
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DESIGN COMBINATIONS OF TYPICAL B 
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UILT-IN MODULAR ELEMENTS. 






































































































































































































































































bility. Various modular dimension openings could be pro- 
vided by the T-bar supports. Then built-in lighting units, 
sound control units, air conditioning diffuser outlets, 
sprinkler heads, etc., could be designed to modular dimen- 
sions for inserting in the proper T-bar support locations. 
Lighting and electrical devices could be connected to a grid 
design wiring system installed on the true ceiling in the 
plenum cavity. Electric ceilings would be produced and 
supplied by lighting equipment manufacturers, sold through 
electrical distributors, 
and purchased and in- 





Ideas for Electric Ceilings 
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stalled by electrical con- 


tractors. Some installa- 




















tions have been custom- 
made and sold on this 
The is en- 
tirely feasible and prac- 


basis. idea 








tical. 








Technical data and in- 
formation presented in 
this editorial feature 









were supplied by lamp 
and lighting equipment 
manufacturers, and oth- 
ers, including: Benjamin 
Electric & Mfg. Co., 


Century Lighting, Inc., Curtis Lighting, Inc., Daybrite 
Lighting, Inc., General Electric Co., Lamp Dept., Edw. 
F. Guth Co., Luminous Ceilings, Inc., Marlux, Inc., 
Miller Co., Skylike Lighting, Inc., Smithcraft Lighting 
Division, Solar Lighting Co., Sylvania Electric Products 
Inc., F. W. Wakefield Brass Co., Westinghouse Lamp Divi- 
sion, Acoustical Manufacturers Assn., Heating, Ventilating 
and Air Conditioning Guide (ASHVE), and the Illuminat- 
ing Engineering Society. 

The electric ceiling idea has also been discussed with sev- 
eral prominent electrical contractors across the nation, In 
general, they all agreed the idea is practical, that such a 
ceiling offers no unusual installation problems, that it pro- 
vides an opportunity for market expansion, and that they 
would be willing to promote and sell it. 
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AND AIR DIFFUSERS 

















TROFFER PERIMETER AND DOWNLIGHTS 
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AT THE TEST BENCH-—5 


Positioning 


Neutra/ 
plane 
U Normal neutra/ 
plone 


Commutating __ 


plone 


Brushes on 
DC Motors 


By Walter J. Prise, 


Chief Engineer, 
Queens Electric Motors, Inc. 
Jamaica, N. Y. 


Proper positioning of brushes on the commutator of any 
dc motor is essential to long brush life and efficient opera- 
tion of the motor. 

Brushes should be so positioned on the commutator 
surface as to minimize sparking. These brush positions 
correspond to places on the commutator surface where 
minimum current flows through the contact between com- 
mutator and brush. Current is at a minimum when coils 
are passing at “neutral’’ point between two poles of oppo 
site polarity. Fig. 1 shows the relationship between brush, 
pole pieces and commutator surface. 

a. The normal neutral plane is the position of zero 
induction, assuming no distortion of the field. 

b. The neutral plane is the position of zero induction 
with distorted field which is the result of armature 
reaction. 

In a motor, the brushes are moved from the normal 
neutral plane in a direction opposite to the direction of 
armature rotation. The brush is adjusted to find that 
point on the commutator where the coil undergoing cur- 
rent reversal is moving in a flux of such density and polarity 


oe 


Direction 
of rotation 


\ 


Commutotor 


that a voltage is induced in the coil to oppose and neu- 
tralize the impressed voltage on the coil. This action will 
then aid in reversal of the current in the coil. 

The commutating plane is the plane that passes through 
the axis of the armature and the center of brush contact 
with the commutator. 

The point of minimum sparking—the proper position of 
a brush—is called the “neutral” position. In most modern 
machines, all brush holders are properly spaced in the 
rocker arm or moving end bell of the machine. It is, there- 
fore, only necessary to find the neutral position for one 
brush. If spacing between brushes is not fixed by construc- 
tion of the motor, the circumference of the commutator 
must be measured and divided into a number of sections, 
depending upon the number of brushes used. The brushes 
are then spaced accordingly, after the neutral position is 
determined. 

In the experiments shown here, it is assumed that the 
motor is assembled correctly and there is no shift in neutral 
position due to defects in the armature winding or other 
parts of the motor. 





Ammeter_ 


~<a 


ae 





STEP 1. Locating commutating plane 
by use of an ammeter. Here, an am- 
meter is connected in series with the 
armature and the motor energized. By 
shifting the end bell in bolt slots pro- 
vided for this purpose on some motors 
moving a 


or by which 


holds brush holders in other motors, the 


rocking arm 


brush position can be varied until mini- 
mum deflection of the meter pointer is 
obtained, indicating the brush position 
in the commutating plane. 


_ 8rushes on 
~- commutator 


“~ 
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STEP 3. Finding neutral position 


when coils are not connected to com- 
mutator bars directly in front of them. 
Often, armatures are wound in such a 
way that a coil located in a slot mid- 
way between two adjacent poles is not 
connected to a commutator bar directly 
in front of it Instead, there is an 
angular displacement between the coil 
position and the commutator bar. Neu- 
tral position of brush can be found by 
simply following the bend in the arma- 
ture coil down to the commutator bar, 
as indicated in the diagram and by the 


white mark in the photo. 


STEP 5, Checking brush holders for 
faulty connections. While working on 
problems of brush positions, it is ad- 
visable to check brush holders for 
possible faulty connections between 
holders holding brushes at opposite 
polarity. Simple check shown here 
consists in bringing probes of test lamp 
or ohmmeter into contact with adjacent 
brush holders. If the test lamp does 
not light or the ohmmeter shows infi- 
nite resistance, there is no connection 
between the two. The brush holders 
are, therefore, free of faulty connec- 


tions and properly connected 








Brushes Armature 


pieces 








STEP 2, Positioning brushes by check- 
ing armature coils and connections to 
commutator riser. If an armature is 
wound straight and the coils are con- 
nected to the commutator bars directly 
in front of them, the neutral position 
can be found approximately by locating 
the point of brush contact with the 
commutator midway between two ad- 
jacent pole pieces. 








A 
Armotere Commutotor 














Best 
sporkless 


f/ position 








STEP 4, Positioning brushes by ob- 
serving sparking. The most practical 
and very common method of position- 
ing brushes is by observation of spark- 
ing. By shifting rocker arm or the end 
bell governing position of brush hold- 
ers, with the motor running, the spark- 
less position can be quickly and easily 
located. This practical test, in general, 
gives satisfactory results. For best re- 
sults, full load conditions or conditions 
under which motor will operate should 
be duplicated. Diagram and photo in- 
dicate the very simple details of this 
operation. 











Brushes of opposite 
polority 


‘ . 











ELECTRICAL CGiWSTRUCTION AND MAINTENANCE ... OCTOBER, 1954 











Truck depot for electrical contractors’ vehicles displayed 


HYDRAULIC BOOM BUCKET, with jack- 
knife extension and controls for rotating 
and elevating working level, was com- 
mon sight during repair period. 


86 ELECTRICAL 


PACED just 11 days apart, two 

hurricanes last month handed New 

England a property damage bill 
for over $500-million, killed 63 people, 
knocked 270,000 phones out of service 
and left a million families without elec- 
tric service. 

Modern structures and historic land- 
marks suffered, for a 649-foot tele- 
vision tower was brought crashing 
down over station WBZ-TV and the 
100-foot steeple of the Old North 
Church (in which two lanterns were 
lighted in 1775 to warn Paul Revere 
that the British were coming) toppled 
into Salem Street to become a twisted 
pile of kindling. 

Electrically, both the Boston and 
Providence metropolitan areas came 
close to being counted out as TKO 
victims for, although utility generation 
stations remained in service, pole-lines 
were ripped to ribbons, aerial trans- 
formers were bounced to earth, more 
than 26 million feet of cable had to 
be restrung, motors by the thousands 
were inundated either by fresh or salt 
water, switchgear and control equip- 
ment was gummed by debris, and other 
electrical equipment was battered 
either by the 100-mile-an-hour winds 
or by flood waters that turned city 
streets into boiling canals. 

These twin maelstroms of roaring 
destruction also swept away beach- 
front cottages by the hundreds, choked 
Boston’s inner harbor, with battered 
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license plates from many states outside the stricken area. 


ELECTRIGAL TEAMWORK .. . 


fishing boats and pleasure yachts, up- 
rooted trees that had withstood rough 
weather since the time of the Revolu- 
tion, smashed windows and elevated 
signs indiscriminately, and crushed 
autos as though they were paper. 

With power lines down and base- 
ments flooded, hundreds of industrial 
plants were either partially or totally 
paralyzed. Residential service drops 
were also ripped away, sump pumps 
were short circuited, oil burners were 
knocked out and refrigeration ceased, 
as did air conditioning units and light- 
ing systems by the thousands. 

As the storms blew northward to 
extinction, the gigantic clean-up job 
began with states of emergency pro- 
claimed in both Massachusetts and 
Rhode Island. State legislatures 
promptly approved a $12-million re- 
lief fund, and President Eisenhower 
allocated an additional $14-million to 
this sizeable disaster kitty. 

That loss of life was not greater 
was due in large measure to the splen- 
did work of the U. S. Weather Bureau, 
for the central tracks of the storms 
were checked constantly as they crept 
northwards from the Florida coast, 
and local radios gave public warning 
hours before the storms struck. 

Advance action was also taken by 


many New England power companies 
for, as soon as it became evident that 
local manpower and repair equipment 
would be overtaxed, orderly emer- 
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When disaster staggered 


New England last month, 
scores of out-of-the-area 
electrical contractors rushed 
in men, materials and equip- 
ment to help local utility 
companies in their gigantic 
restoration effort. Motor re- 
pair shops were also 


swamped with salvage work. 


gency calls for aid went out to other 
sections of the country in accordance 
with pre-arranged disaster plans. 

Response was both prompt and wide 
spread, with line trucks and crews by 
the hundreds dispatched New England- 
wards even while the storms were in 
progress. Many trucks rolled under 
their own power (some with policé 
escorts to clear the way), while others 
headed towards the hurricane area 
atop railroad flatcars. Crews without 
trucks also arrived by chartered planes, 
buses, trains and private cars, some 
coming from as far distant as Mich- 
igan, Maryland, Ohio and New Jersey. 
For example, for Hurricane “Carol” an : 
alone, the Boston Edison Company PROPERTY DAMAGE was severe; falling transformers requiring extensive 
received assistance from 17 other util- repair work and auto hardtops smashed by toppled streetlight standards. 
ity companies located in 8 states, re- 
presenting a total manpower pool of 
1623 men divided into 214 crews. 
In addition, they also received help 
from 14 out-of-state electrical con- 
tractors equipped with trucks for line 
and pole service, and scores of con- 
tractors in the immediate vicinity 
(both with and without heavy line 
equipment) volunteered their services 
unreservedly. Collectively, for the two 
storms in the Boston area, this army 
of emergency workers approximated 
3000 and, since Providence and other 
metropolitan areas were similarly 
aided, the overall manpower contribu- 
tion constituted an impressive Opera- 
tion Helping Hand. | 
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ELECTRICAL TEAMWORK (cont.) 








LEFT HANGING in mid air, many trans- 
formers had to be eased to earth, minute 
ly checked for damage, then either re- 


mounted on new poles or replaced. 


TELEVISION TOWER of Station WBZ-TV becam 
when 649-foot pylon toppled before 100-mile-an-hour winds. 
well as modern structures alike, Hurricane Carol a'so sheared off the 


aoe A = 
ee So Fa a 


e mass of twisted spaghetti 
Hitting historic as 
100-foot 


steeple from the famed Old North Church. 


sett 





SNAPPED AT THE 
across thoroughfares. 


UPROOTED TREES ripped away power lines, smashed homes, 
damaged pavements. Lack of power dramatically emphasized 


BASE, many poles hurled tangled wires 
Main area circuit breakers were pulled 


dependence on electricity by 20th-Century property owners 


All of these men 
14-hour workday 


a.m, to 8 p.m.) 


operated on a 
schedule (from 6 
To house them, lead- 
cancelled and 
their 
tourist trade. And, 
ket cooperation 
churches of all 


ing hotels conventions 


turned away normally lucrative 
to feed them, blan 
received 


Was trom 


denominations, civi 
groups, the Salvation Army, American 
Legion and private townspeople in 
large numbers. 

\s one linesman put it: “To say that 
the people would be 


were grateful 


putting it mildly.” Another electrician 
added: “I’ve done a lot of emergency 
work all over the country but have 
never seen anything like this hospital- 
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And a third stated: “We're 
more 


ity before” 
receiving honest-to-goodness 
kindness and consideration from these 
townspeople than we've ever exper- 
ienced before.” 

This all-out hospitality on the part 
of the private citizens was promptly 
and effectively repaid, for in the Bos- 
ton area (where Carol had disrupted 
service to 175,000 private homes), all 
but 1800 services were restored by the 
end of the second day. 

Restoration work was truly an im- 
pressively venture, for 
union electricians worked side by side 
with independents, plant maintenance 
men 


cooperative 


gave peak cooperation to per- 


to eliminate hazard of live wires 


sonnel of outside contractors, and 


normal competitors freely swapped 
ideas and equipment to more effec- 
tively clear away wreckage, salvage 
materials and rehabilitate equipment. 

lo speed the work and to establish 
a fair price for indefinite repairs, most 
and M 
with general practice keeping 


repairs as minor as possible yet still 


work was performed on a T 


basis, 


safe, adequate and permanent. 
Widespread 


tained to the supply of equipment and 


cooperation also per 
with wire and cable, trans 
splicing sleeves 
insulators, tape 


materials, 
formers, and com- 
and other 


essential items coming from the ware- 


pounds, 
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BEFORE THE STORMS ABATED, service 
drops to residences were being repaired; 
99 percent of all such jobs being com- 
pleted within 2-day span. 


houses of manufacturers, wholesalers, 
utilities, contractors and motor shops 
alike, 

Equipment and methods used in this 
gigantic restoration project varied 
widely, with men cutting tree trunks 
and branches with both hand saws and 
gasoline-powered chain saws; making 
ladders, hy- 
draulically-operated boom-baskets and 


elevated repairs atop 
motorized pantograph platforms ; erect- 
ing new line poles by manually-pulled 
ropes, truck derricks, gasoline or 
diesel-powered winches. 
Motor-generator sets, quite under- 
standably, were in high demand and 
within a 500-mile 


radius was quickly located, allocated 


every spare unit 


and dispatched to supply emergency 


power. Several electrical contractors 
with mobile m-g sets made repeated 
visits to hotels, restaurants and resi- 


dences to “charge” 
Each charge lowered 
temperatures sufficiently to keep food 
from spoiling 


refrigerators and 


freezers 


deep 


for several hours and, 
by repeatedly going “around in circles” 
from one customer to another, contrac 
tors kept tons of perishable food in 


edible condition until normal service 


was restored 


showed up in such 


t 
automobile service stations 


Ingenuity also 
places as 
where gasoline pumps (normally elec- 
trically operated) were kept in service 
by belt-coupling the pump sheaves to 
the pulleys of lawn 


to the rear wheels 


gasoline-driven 


mowers—or even 


-ycles which were. in turn, rotated 
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DURING HOURS OF DARKNESS the 
work of rehabilitation continued, with 
contracting and utility linemen working 
in close cooperation. 


by the usual 


chains, 


sprocket 
and 


sequence of 


pedals, human legs 
perspiration 

To expedite repair work, all trouble 
calls in the Boston area were routed 


to a central Edison clearing office. 
There calls were spotted on section 
maps, maps were then delivered to 
crews in the indicated areas and, when 
the crew was from another state and 
therefore unfamiliar with street names 
and locations, a local BEC man would 
personally accompany and direct the 
crew to the site of the call. In many 
cases (particularly when crews were 
familiar with the territory) work was 
further speeded through the use of 
radio-telephone equipment on service 
trucks, 
vehicles. 

While all of this coordinated effort 


was being directed towards the restor- 


police or Civil Defense 


ation of exterior power lines, electrical 
contractors and plant maintenance men 
were working ‘round-the-clock 
plants, 


also 
commercial 
buildings and residence slean and 
buildings and residences to clean anc 
rehabilitate flooded and 
Here working conditions 
equally 


inside industrial 
equipment 
switchgear. 
were severe, for basements 
were filled with mud and water (much 
of it being salt), and the lack of power 
necessitated installing temporary light- 
ing or men worked by meager illumi- 
nation of battery flashlights 

In this phase of the work, com- 
liberally for 
busducts and 


brackish 


pressed air was used 


blowing out controls, 


conduit runs, after salt or 


JUNGLE OF BRANCHES hampered re- 
placement of elevated cables and acces- 
sories by men who worked aloft on lift 
towers, boom buckets or ladders. 


water had been flushed away by fresh 
tetra- 
chloride and various naptha products 


water under pressure. Carbon 
were also used for scrubbing busbars 
and other equipment. 
Temporary banks 
mobile m-g sets were connected wher- 


oil-gummed 
transformer and 
ever continuity of service was impera- 
tive (as in hospitals) and, when on- 
the-spot repairs could not be performed 
with certainty, submerged equipment 
meters, 
starters and motors were removed for 


such as breakers, controls, 
thorough cleaning and repair at shops 
equipped for that purpose. 

In this endeavor, motor repair shops 
also made an important contribution, 
NISA 
manufacturers’ 


with members, independents, 
and 
maintenance departments all working 
to capacity. 


For example, in the repair plant of 


shops industrial 


one large motor manufacturer, picked 
crews of specialists worked in shifts 
steadily for 125 hours in a continuous 
assault on a huge backlog of damaged 
electrical apparatus. This 5-day maint- 
enance marathon returned to service 
more than 50% of the total horsepower 
in units received; a total that included 
some 3000 pieces of damaged electrical 
apparatus with a combined rating of 
approximately 30,000-hp. 

To supplement drying facilities, this 
same motor repair plant arranged 
with a shipbuilding yard at Quincy, 
Mass., for the use of a large annealing 
oven (17 feet wide, 20 feet in depth 


and height) to dry large equipment. 
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ELECTRICAL TEAMWORK (continued) 


NEW POLES were erected alongside 
those splintered or felled by the storms, 
with derrick trucks, tubular braces and 
motorized winches assisting linemen. 


DAMAGED MOTORS by the thousands, 
many having been submerged by salt 
water, others gummed with oil and debris, 
clogged all types of repair shops. 


Paradoxically, this equipment had to 


be first resoaked in fresh water to 
dilute and wash away the coating of 
salt. 


bottlenecks this plant secured a second 


To further eliminate reclamation 
high-pressure industrial steam cleaner 


and arranged with a nearby laundry 


for a 24-hour supply of hot water and 
steam during the Steam 
lines were run from the 
freight-car well at the 
shop which was converted pro tem to 


emergency. 
and hot water 
laundry to a 


serve as an extra cleaning area. 

In a further demonstration of team- 
work, vital replacement parts were 
flown to this plant from as far away 
as Atlanta, Ga 
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es 


WORKING ATOP NEW POLES, line crews shifted crossarms, hardware and wire 


from shattered supports. 


Despite prevalent hazards of working conditions, acci- 
dents to personnel were practically nonexistent. 


Working force for Boston area 


for the two storms included approximately 3000 men from other areas. 


. 


UNLOADING MATERIAL from trucks of manufacturers and wholesalers, 
reloading needed items into smaller vehicles for use by contractors, was frequently 
performed as a single, continuous operation at temporary outdoor supply centers. 
Most materials were installed on a T and M basis. 


The service shop of another large 
motor manufacturer flew in more than 
60 electric motor technicians from 
various branch shops in Chicago and 
Pittsburgh, then also went on a round- 
the-clock schedule to recondition over 
2000 motors in a week’s time. 

In privately-owned and operated 
shops, motors were also processed by 
the hundreds. Initial cleaning was 
variously by steam, by boiling or by 
flushing with hot fresh water, or by 
spraying with carbon tet or naptha 
products. To dry the motors, portable 
infrared lamps in hoods and oil or gas 
heaters supplemented conventional 
baking ovens. And, depending upon 


alk 


so % 


then 


Megger readings, length of time the 
units were submerged 
factors, many 
insulated. 
Since normal shop facilities were 
consistently overtaxed and _  over- 
extra space (for storage, 
cleaning and repair) was obtained by 
pressing into service alleys, yards and 
parking lots. Emergency shops were 


and 
motors were 


similar 
also re- 


crowded, 


also set up in normal storage areas, 
corridors or industrial plants. 

This industry-wide Operation Help- 
ing Hand was encouraging in its 
indications of efficiency, cooperation, 
unselfishness and downright neighbor- 
ness 
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FLOOR PLAN of slaughter house shows layout of interior. 
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Circled numbers indicate locations shown in photos 


Electrifying A Slaughter House 


By Lee Harvill 


Harvill-Byrd Electric Co. 
Electrical Contractors and Engineers 
Little Rock, Ark. 


MODERN electrical system is to- 
day the backbone of operations 
at the new slaughter house of 
C. Finkbeiner, Inc., wholesale meat 
processors and packers, Little Rock, 
Ark. Here, cattle and hogs come in 
one side of the building and are 
processed in the scientific, electrified, 
production-line butchering operation ; 
packaged meats go out the other side 
of the building at the truck-loading 
dock. Overall, electrical details in the 
plant include installation 
and application techniques and meth- 
ods used in wiring a modern meat 
processing plant. 
Power is delivered to the building 
at 480 volts, 3-phase delta, from the 
secondary side of three single-phase 


equipment 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Extensive electrical distribution and circuiting 
vitalize operations at the recently completed, 
modern and scientific, one-level meat preparation 
plant of C. Finkbeiner, Inc., Capital Pride Meat 


Products, Little Rock, Ark. 


(3-phase, 
transformers 


delta-connected) _ utility 
These units are mounted 
on a platform suspended between two 
poles in the yard alongside the build- 
ing. Six 500MCM service conductors, 
two to each phase, are spliced to the 
3-conductor service drop from the pole. 
From the large service head on the 
southeast corner ot the building, the 
SE conductors come down inside the 
building in 5-inch conduit to a 600- 
amp, front fused, 3-pole 
service switch in the compressor room 
in that corner of the building. 
Distribution light and power 
throughout the building is made at 
480 volts, 3-phase, from a main switch- 
board alongside the service switch. 
From this board, 480-volt power is 


operated, 


for 


carried to large motor loads directly 
and to power panels and lighting 
transformers in other parts of the 
building. Two lighting transformers 
—-one 15 kva and one 25 kva—are 
connected 480 volts, 3-phase, 3-wire 
delta to 120/280 volts, 3-phase, 4-wire 
wye. Lighting and appliance branch 
circuits originate at two panels, one 
on the secondary side of each trans- 
former. Layout of the distribution 
system is shown in the diagram. 

The accompanying photos are num- 
bered to correspond to numbers of 
various locations shown on the plan 
of the slaughter house. 

Architects of this modern building 
were Ginocchio, Cromwell and Asso- 
ciates, Little Rock, Ark. 
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Electrifying A Slaughter 


House (continued) 





4g#4 
- 


iZ¢-¢ 


Y l 
32 


A Circuits 
4 


60A Spore 


3- Pole Service 
Fused Lighting / 


Ponel 480-vo/{r 

Ss 

‘ Switen 3-phase,de/ta 
Ab srcrce: | mone 





25 Ava 
4 8B Ov/120/208 v 
‘30,4-w0 














376° 














, Splice Box 





18"* 24"x9" 











= ee 


400 amp 





a ad 


3-350MCM 
ty 





i>6 - 500 MCM 
ci 





| 200amp _| 
200 amp 
200a0mp 
| !00amp } 
60 amp 











600 A 
3-Pole 
Fused 
Service 








OO amp } 
100 amp _ 
100 am a” 
[100 amp o* 
200 amp 
60 amp 
100 amp 
[50 amp/SOomp; 


Power 


15 kvo 











- 
480v/120/208v 
4 39,4-w 








Switch 





60 amp 

60amp 
30amp|30am 

Main 
Distribution 
Switchboard 
3-phase, \ 
3- pole switches 























ran oe 
{ 3-phose, 


\ 2 A , 
-~pole switche 


20 1-Pole 
6 2-Pole 








9 30A-3P 


I 


60A-3P 








Lighting 
Panel 





Sub Power 


Panel 








DISTRIBUTION PLAN is simple and functional; carries 480-volt power to two 
lighting transformers in the building; feeds widespread motor loads from several 


panels in the building 


PHOTO 2. Service switch at left is 600- 
amp, 600-volt, 3-pole, fused, quick make 
and _ break surface-mounted _ switch. 
Main distribution switchboard at right 
contains 3-phase feeder disconnects and 
protection. Switch at top of panel is 400- 
amp, fused unit. Other switches are 
fused, hinged-door, pull-out switching 
units. Compressors the same room 
with this panel and certain pump and fan 
motor loads are fed directly from the 
panel 


in 


PHOTO 3. Sub power panel, recessed in 
tile wall of main interior, is fed by 3 No 
4 conductors and contains 3-pole, fused, 
pull-out type disconnects for circuits to: 
three 5-hp hoists; three 3-hp hoists; a 
2-hp tripe scalder; a 10-hp dehairer; a 
1Y-hp booster pump; and a 1-np saw. 
Larger individual motor loads—25-hp 
cooker, 40-hp hog, 25-hp shredder and 
25-hp grinder—are fed directly from 
the power panel which supplies this sub 
panel 


PHOTO 1. Service head at corner of the 
one-level plant couples to 5-inch conduit 
down to service switch inside. Self-sup- 
porting, aerial, 3-conductor service drop 
from outdoor pole mounted transformer 
bank splices to six 500 MCM conductors 
—2 per phase. Voltage of service is 480, 
3-phase, delta. 


PHOTO 4. Lighting transformer (top) 
and branch circuit panel are on clean 
tile wall of main interior. Transformer 
is 25 kva size, 480 delta primary to 
120/208, 3-phase, 4-wire, wye second- 
ary, fed through 60-amp, fused switch 
shown. Transformer is supported by rod 
hangers from the ceiling, with its back 
bottom edge resting on a length of angle 
iron which is bolted to the wall. It feeds 
the 4-wire tumbler switch and plug-fuse 
panel below 
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PHOTO 7. Motor (right) and gear box are 


PHOTO 5. Electric prod (held here by 
‘Bert’ Steely, Chief Engineer for Harvill- 
Byrd Electric Co.) is used to accelerate 
movement of animals through the chute 
shown here. Just on the other side of the 
door shown is the “‘knocking pen’ and 
bleeding area where the processing oper- 
ation starts. The prod gives the animal 
a shock when touched to its hide. As 
shown, a long power cord on the prod is 
supported by clamps on a messenger wire 
running the length of the chute. This 
cord attaches to a small, wall-mounted 
transformer plugged into receptacle. 


PHOTO 6. Reversing starter and water- 
tight, momentary-contact, up-and-down 
switch are shown here mounted on an 
|-beam column in the main interior. This 
equipment controls one of the 5-hp hoists 
used for lifting animal carcasses in the 
interior, 


mounted on a specially-made sheet 


steel platform which is suspended by angle iron sections from |-beams at the 


ceiling. Drive from the motor is reduced in 


speed and transmitted to the wheel 


on drive shaft which powers a drop finger conveyor for transporting meat 


sce 


Each of two chill rooms is li 


PHOTO 9. 


spaced around the ceiling among conveyor rails 


weathertight, clear glass enclosing fixture, 
by rigid conduit 


ghted by eight incandescent lamps 
Each lamp is housed 
the ceiling and fed 


in a 


mounted on 
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PHOTO 8. Electric 


scale is shown here 
just outside the chill room. Scale is 
plugged into surface-mounted duplex re- 
ceptacle on wall (arrow). Four single-pole 
weatherproof switches are at right of 
scale for controlling lights in chill rooms. 
Four red signal lights, above the switches, 
indicate when the lights are ‘‘on.”’ 


lers and thermostatic controls (arrow) 
are mounted on a plate supported by 
channel iron pieces close to the wall at 
one end of the chill room. Refrigeration 
equipment and piping are shown here 
Two blower units (right and left) are 
powered at 480 volts 
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Customer Service 


Assured By 


New Shop 
~ Techniques 


FILE CARDS are maintained on each motor repaired. All 
technical and shop data necessary for overhaul and repair are 


recorded. 


Use of proper machines and equip- 


ment and of production line techniques 
in handling repairs of motors and elec- 
trical equipment keeps shop efficiency 
high, and promotes better customer 
service for Southern Electric Co., Inc., 


Charlotte, N. C. 


HE Southern Electric Service Co., 
Inc., Charlotte, N. C., believes in 
giving its customers the best serv- 
ice possible at the lowest price possible. 
In order to do this, it has designed 
and installed a well-planned shop lay- 
out with an engineered production line 
routine that allows for specialization 
and maintains a high efficiency in its 
motor repair and overhaul shop. 
Equipment has been installed which 
enables them to do a better and quicker 
job, and a production line procedure 
that keeps jobs rolling through the 
shop on a scheduled basis 
put into effect. 
The company has departmentalized 
its operations to 
efficiency. 


has been 


maximum 
Small motor repairs are 
handled exclusively in one department, 
which is one of the largest such opera- 
tions in the South. Large motors and 
equipment are handled in another de- 


achieve 
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SMALL MOTORS are al! disassembled on this bench, and all 
parts for each motor are placed in separate tray. Inspection 
follows, then shop tickets are written describing repairs and 


parts needed. 


partment, An industrial sales division 
operates as a separate unit and con- 
tacts industrial and other plants over 
a wide area, which benefits both repair 
departments as well as the sales de- 
partment. 

In addition to acting as an author- 
ized service center for several electri- 
cal equipment manufacturers, Southern 
Electric Service Co. also acts as a serv- 
ice center for electrical appliance dis- 
tributors and dealers. 

A total of 16 salesmen make up the 
sales department. These salesmen, in- 
cluding five from the Charlotte office, 
regularly cover the Piedmont area of 
North and South Carolina, the Ohio 
River area, the entire deep South, and 
New England. 

Because of its wide activities, the 
company stocks a complete inventory 
of all sizes of motors, even those large 
ones for textile mills, saw and grain 


mills, cotton gins and other types of 
industrial plants which are common in 
the South. It carries in inventory a 
good stock of materials and equipment 
for a complete internal electrical dis- 
tribution system and lighting installa- 
tion. There are 2700 items of single 
phase alone carried in stock. 

Complete service can be given the 
customer, even on heavy electrical in- 
stallations, because the company main- 
tains its own electrical 
division. 

Such contacts of necessity 
bring in a lot of business for the motor 
repair and overhaul shops. It is not 
unusual to receive emergency calls to 
make repairs so that an industrial plant 
operation can be resumed with the 
least delay. 

It is in such emergency cases that 
Southern Electric Service’s production 
line technique and the specialists 


contracting 


wide 
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ROUND aluminum forms are placed on 
coil winder by motor shop superintendent 
H. S. Furman, who designed them. These 
rounded ends are more satisfactory than 
diamond shape. 


PUNCH PRESS of 4-ton capacity 
been converted to straighten rotor bars, 


has 


also to punch out copper connection 
clips and paper press board washers. 


show up to best advantage. It is in 
such instances that the wide range of 
equipment can be coordinated to do the 
emergency job without too much in- 
production 
Also there is a lot of special 
equipment which the shop has designed 
to lower operating costs and at the 


These 


and 


terference with normal 


routine. 


time speed production. 
things make 
laborious. 
All single phase motors are disas- 
sembled on the production line, in- 
spected, and needed repairs and part 
All parts 
and housings are kept together on trays 
while going through cleaning and re- 
finishing. The trays then go to special- 
ists for each type motor for assembly 
This method has 


same 


work easier less 


replacements determined. 


and adjustment. 

speeded work. 
Southern Electric Service has de- 

veloped several shop-made tools and 


BICYCLE SEAT mounted on swivel stand 
provides comfortable seat and prop and 
allows for more freedom of foot action 
to operate controls on the coil winding 
machine. 


CLEANING VAT has” exhaust fan 
mounted in metal hood to remove clean- 
ing fluid fumes and keep them from 
circulating throughout the shop area. 


pieces of equipment to make work 
easier and to increase shop efficiency. 
In the coil winding department, 
Superintendent H. S. Furman has de- 
signed a method of making round end 
aluminum metal forms to go on the 
winding head to adjust to slot length. 
Scrap aluminum is cast in the shop, 
the form then machined smooth and 
slots cut to size. A total of 24 such 
forms have been made ranging from 
13-inch to 63-inch coil width. 
Advantage of the round form over 
the diamond shape is a saving in wire. 
For a 4 hp ac motor the shop saves 
one pound of wire, and proportionately 
on other size motors. Another advan- 
tage is that if the shield is close, the 
round ends stay compact and 
not touch it. This has eliminated 
trouble on two-pole motors. Knuckles 
are used in the ends of the coil where 
No. 15 (.057cm) or larger wire is used. 


will 


SHOP-MADE STAND used to hold coils 
during hand taping is more efficient than 
other usual methods. Jaws are foot- 
operated, kept tight by rod which extends 
down through stand to foot pedal. 


SANDBLASTING is used to remove dirt 
from motor housings and other parts to 
restore to original condition. It does a 
clean job that promotes satisfaction. 


Instead of the conventional chair 
or stool at the coil winder, the shop 
has installed a bicycle seat which 
allows more freedom of foot action on 
the controls. A punch press has been 
converted to a hammer press by in- 
stalling heads to straighten rotor bars. 

Charles Morris, in charge of the 
single phase motor shop, rigged up a 
bake oven to give better performance 
and even temperature throughout the 
entire oven. This was done by in- 
stallation of low surface temperature 
Chromalox units, each of 667 watts. 
There are three sets of six units fash- 
ioned to provide 3600 watts hooked 
up three-phase delta to operate the 
oven at 270 deg. F. 

The company encourages everyone 
in the shop to present new ideas for 
doing a job better or easier. As the 
ideas are developed they are put into 
effect to improve shop procedure. 
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Selenium Power Rectifiers 


ELENIUM 
used widely to provide direct cur- 
rent 


power rectifiers are 


trom alternating current 
sources for industrial dc requirements 
Static operation, high efficiency, sim- 
plicity of construction and assembly 
some of the 
An un- 
characteristics 
is helpful 
in the selection and use of apparatus 


and long service life are 
merits of modern equipment. 
derstanding of basic 


and typical constructions 
for particular applications. 


These components are common to 


most selenium rectifier units: 
1. The rectifying stacks, 


g of which 
there may be 1, 2, 3 


or more, 

2. The transformer or transformers, 
either auto, two-winding or tapped— 
as many as six or 
unit, 


more in a single 

3. Fuses or primary protection such 
as a magnetic thermal overload starter 
a circuit breaker. 
4. Auxiliary control element—mag- 


with pushbutton or 


netic amplifier, saturable reactor or 


variable voltage transformer 

5. A fan of proper size, if fan 
cooling is used. 

6. Panel 


controls, 


devices—meters, rotary 


switches, pilot lights and 


terminals. 
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For dc power requirements the selenium recti- 


fier provides a compact and highly efficient 


source. The author gives basic data on the 


construction and circuitry of typical equip- 


ments used in industrial applications. 


By Samuel Heller, P. E., 


Chief Engineer, 
American Rectifier Corp., 
New York, N. Y. 


7. The steel enclosure which houses 
the components. 


Rectifier stacks 


A rectifier “stack” is the name given 
to an assembly of rectifier cells. The 
cells are arranged in series to get a 
voltage rating equal to the input ac 
volts; they are arranged in parallel 
to get sufficient ampere output. Size 
and number of cells required to make 
up a rectifier stack depend upon the 
limiting properties of a cell: 

1. The number of 
will rectify. 

2. The 


can safely carry as a 


rms volts a cell 


cell 


load. 


number of amperes a 
rectified 
There is a third factor which must 
This is the 
de blocking voltage—the maximum dc 


sometimes be considered 


voltage that can safely be applied in 
the direction opposite to that of current 
flow, 

The number of rms volts a cell will 
safely rectify is the maximum ac volt- 
age rating of the cell as specified by 
the manufacturer. Depending upon 
this rating and the ac voltage to be 
rectified, a number of cells can be 
used in series to provide rectification. 

The number of amperes a cell can 


carry is also specified by the manu- 
facturer with certain limitations. A 
selenium cell is all conductive, that is, 
the entire selenium layer takes part in 
the rectifying action. As a result, the 
number of cell 
depends upon the square-inch area of 
the cell. 
300 milliamps (0.3 amps) per square 


amperes a can Carry 


Ampere rating varies from 


inch to 1 ampere per square inch, de- 
pending upon the voltage of the plate 
and the type of cooling used. 

A typical stack is assembled for a 
particular application as follows: 

Assume a single-phase input of 120 
volts ac is to be applied to a stack. 
If 40-volt cells are used, at least three 
cells in series are needed. For a single- 
stack, there 
four such arms (of 3 cells 
each)—a total of 12 cells. If 8-amp 
cells are used, an output of about 90 


phase bridge-connected 


would be 


volts, 8 amps dc would result. For 16- 
amp output, 2 cells in parallel must be 
used in place of each single cell—a 
total of 24 cells in all for the bridge. 


Various Circuits 


There are various ways of hooking 
up cells or stacks to provide a recti- 
fying circuit. Each type of rectifier 


OCTOBER, 1954 




















Rectifier Circuit Type 


Rectified Wave 


Remarks 





Eac =2.3Ede + VO 











SINGLE-PHASE, HALF- WAVE 


Tac = 1.8 lade 
Ripple freq. = F 


Average dc 


S| 
+t one b- 


cycle 


RIPPLE = 121% 


This is the simplest rectifier circuit and is suit- 
able only for low power applications. As shown 
by the rectified wave, current flows only during 
half of each cycle; the circuit is effectively 
open during the other half cycle. A capacitor 
or filter network is often used with this circuit 
to boost the dc voltage. The circuit has poor 
efficiency, and is seldom used for industrial 
purposes due to the appreciable fluctuation or 
tipple in the de voltage level. 





Ege 
2 











SINGLE-PHASE, CENTER TAP 


=1.15 Eg. +VD 
Igc = 0.8 Ide 
Ripple freq. =2F 


Average dc 
4 
/ 


YA 
One 
cycle 


RIPPLE = 48% 


The single-phase center tap rectifier circuit 
gives full-wave rectification with a minimum 
number of cells and an output ripple of twice 
the supply frequency. The circuit uses both 
halves of the ac cycle and requires a center 
tapped transformer. The arrangement is par- 
ticularly economical and advantageous for low 
voltage, high current applications. The ripple 
voltage is considerably improved over the half- 
wave case; a steadier, higher dc voltage level is 
the result. 





Eoc = 1.15 Ege + VD 





SINGLE-PHASE, BRIDGE 





Toc = 1.15 Ige 


Ripple freq. =2F 


Average dc 


— 


One 
cycle 


cael 


RIPPLE = 48% 


Passing both halves of the ac input cycle, this 
circuit also provides full-wave rectification, but 
requires only a simple transformer. The stacks 
can be arranged in series and/or parallel hook- 
ups of cells to provide a wide range of specific 
current requirements and output th 
Again ripple voltage is lower than in the half- 
wave circuit and efficiency is higher. 





Toc ini Eac= 86Eg, + VD 


+ 
Nae = 651 ; 
» | Load = ” IDPQ2A ARN 
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THREE -PHASE, HALF-WAVE 


Average dc 


an nf A 
One 
| cycle 


RIPPLE = 18% 


This circuit is equivalent to three single-phase, 
half-wave circuits with overlapping of their 
rectified .half cycles so that current flows 
throughout the cycle. Efficiency of this hook- 
up is higher than the efficiencies of single- 
phase circuits and the ripple voltage is a smaller 
percent of the average dc voltage. Filtering of 
the ripple is more easily accomplished due to 
the higher frequency of the ripple. Three- 
phase, half-wave circuits are used for low volt- 
age .electrochemical rectifier applications. 











+ 


ir 














THREE-PHASE, BRIDGE 


| Ege = .74E get VO 
Tgc* .85 Lae 


—" Ripple freq. =6F 


Average dc 


I + + 


One 
| cycle 


RIPPLE = 4% 


The three-phase, full-wave bridge is the equiva- 
lent of the electronic six-phase unit. The ripple 
voltage is very low, and because its frequency 
is so high (six times the frequency of the ac 
input) it is easy to reduce the ripple to a 
negligible amount by proper filter networks. 
The dc output voltage is equal to or higher 
than the rms value of the ac input voltage. 
This high-efficiency circuit is the most advan- 
tageous and economical for high-voltage 
applications (220 or 440 volts de output). 





Toc Foc 
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+ Ioc= .46 léc 


Load 


— Ripple freq.=6F 


Eac 
2 
THREE-PHASE, CENTER TAP 


= .74E4,+ VD 


Average dc 


lawn 
= One 
| cycle 


RIPPLE = 4% 








The three-phase, full-wave center tap circuit 
economically offers very high efficiency and low 
ripple voltage for very low-voltage, heavy-cur- 
rent de applications. As shown, a center tap to 
each phase winding of the transformer second- 
ary is necessary. The center taps are made 
common and carried to the negative side of 
the load. Each end of each phase winding is 
carried through selenium cells to the positive 
side of the load. 





Exc = ac input volts (rms) 
Euc = ave. de output volts 
VD = voltage drop in rectifier (rms) 


lac = ac current (rms) 


F = frequency of ac input 


lac = ave. de output current 


rms ac component of output volts 





% Ripple = 


ave. de output volts 


Note: ->}— is the symbol for a selenium cell or stack. Arrowhead points in the direction of current flow 
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circuit has its own particular charac- 
teristics and advantages. Types of 
_Metollic back plate circuits are shown in Table 1. Be- 
‘i sides the relative efficiencies (and 
voltage and current characteristics) of 
Gillies sane. Pr the different circuits, ripple voltage is 
~ often an important consideration in 
selecting a particular circuit. Ripple 
voltage is a regular fluctuation of the 
de output of the rectifier and is equiv- 
alent to an ac voltage superimposed 
on the de output voltage. Depending 
i upon the circuit used, ripple voltage 
Mounting hole ho Direction of may have a frequency equal to one, 
Dicinetinmees two, three or six times the frequency 
current flow of the ac input voltage. Selection of 
basic cell sizes and the use of cells 
or stacks in series, parallel or series- 
parallel, are considerations apart from 

the circuit hookup of the rectifier. 
A selenium rectifier cell consists of 
a thin layer of pure metallic selenium 
. ae sandwiched between two metallic 
plates, Fig. 1. Each of the plates is 
an electrode—one is called the back 
FIG.1 CROSS SECTION OF SELENIUM CELL plate and is made of steel o aluminum ; 
the other is a layer of a low resistance 
alloy. The assembly is so made and 
chemically bonded as to provide uni- 


Selenium layer __ 








SOON 





\ 
4 


Borrier layer —-——— 


form current-conductive characteristics 
through the entire area of the selenium. 

Operating characteristics of the 
basic cell derive from the uni-direc- 
tional conductivity of the selenium 
layer—a natural rectifier. Current will 
readily flow through the cell from the 
back plate to the alloy layer; but prac- 
tically no current can flow through the 
cell in the reverse direction. As a re- 
sult, if alternating-current voltage (up 
to about 1000 cps) is applied across 
the cell, current will flow in the cir- 
cuit in one direction, only during one 
half of each alternating cycle. Cur- 
rent in the circuit is therefore dc. 

The history of selenium as a recti- 
fier dates back to 1883. However, its 
main use for many years thereafter 
was in photovoltaic applications — 
when a selenium coated plate is ex- 
posed to sunlight, a current will flow 
from the cell through an external 
circuit. 




















The first commercial use of selenium 
as a rectifier occurred in Europe 
about 1924. About ten years later, 
it was introduced into the United 
States. In the late 1920’s, copper oxide 
rectifiers were first made; development 
of other contact type rectifiers—copper 
sulphide, magnesium sulphide and 
germanium—soon followed. 

The discussion here concerns only 
industrial type selenium rectifiers and 
not the type used in radio and elec- 
tronics. Industrial type selenium recti- 

TYPICAL RECTIFIER STACKS fiers have a life from 50,000 to 60,000 
Series ond porollel hookups of cells hours under full load conditions. 
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* pocket size, 412” closed, 2 ozs. weight 
+ heavy gauge stainless steel 
ACTUAL ¢ inside and outside caliper, 
SIZE calibrated in 32nds 
* precision-etched direct reading scales 
* pipe size to i. d. conversion table 
* genuine leather sheath 
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andy too 
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; usual line, we decided to put WIRE-MIKE 
take : ag nto production at a nominal price 
A few improvements have made 
guesswork WIRE-MIKE better than ever—and now 
everyone can have this famou 
out of 
ae 
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uit (rigid o 


° . sizes instantly. Only $ t you 
with & Susliihs esmuii Nore 
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read WIRE, PIPE 
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at a glance 


It’s good business to connect with 
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... FIRST name in electrical connectors; tools; methods 
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LIGHT SWITCH 


Don’t follow the trend toward quiet and QUIETTE SWITCHES . . . LEAD THE WAY! 


Recommend that home owners and prospective home 
owners select the ARROW-HART JUNIOR QUIETTE 
SWITCH for every room of the homes they own or plan 
to own. 


Here’s a light switch that whispers quality so quietly 
you'll have to tell your customers and prospects about it 
. . . they won't hear it! But they'll appreciate the quiet 
and the quality and be completely satisfied. This will 
mean no unprofitable call-backs but plenty of profitable 
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new installations through favorable word-of-mouth 
advertising. Recommendations pave the way to profits! 


The desire for quiet . . . and QUIETTE SWITCHES .. . in 
the home is there. Cash in on it! Sell quiet. Sell quality. 
Install ARROW-HART JUNIOR QUIETTE SWITCHES 
because they . . . along with the other A-H QUIETTE 
Switches, Lifetime and Interchangeable . . . offer the 
most perfect combination of quiet and quality available 
in the electrical industry! 
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SPECIAL FEATURES OF THE Junior 
uiette 


LIGHT SWITCH HAVE WIDE APPEAL 
FOR THE USER FOR THE INSTALLER 


operation of incandescent and Terminals that make installation 
fluorescent lights and easier, faster. 


@ Quiet, safe mechanical @ Screwless WIRE-LOCK ! 
} 
appliances without mercury. 


Ground Feed Thru Shunt (in i 
Special new PLATEAU HANDLE single pole models) eliminates 
DESIGN that keeps out dust, splicing, taping or soldering 
permits the switch to fit snugly, jobs . . . and extra wires. 
neatly into any Uniline or metal ib Q : 
wallplate. Positive electrical connection 
and strong mechanical 
Continuous operation in any connection. 
position. 





Release Slot that permits 
Brown or lvorylite operating release of wires simply by 
handle that complements any insertion of blade of small 
decorative scheme. screw driver or ‘Key to Profit.” 


SINGLE OR DOUBLE POLE, 
SINGLE POLE SWITCH ._. 3-WAY OR 4-WAY ... 15 

AMPERES, 120 VOLTS A C ONLY 
CATALOG NO. Q-1 . LISTED AS STANDARD BY 
only 80¢ LIST UNDERWRITERS’ LABORATORIES. 


Provide YOUR CUSTOMERS WITH MORE THAN ADEQUATE WIRING 
MORE THAN ADEQUATE WIRING DEVICES. 


It's not enough to provide your customers with a sufficient quantity of wiring devices. Quality’s a ‘‘must’’ too! 
Assure them of all the benefits of modern electrical living . . . comfort . . . convenience . . . safety . . . for years 
to come through the wiring devices you install today, by installing ARROW-HART. 


Arrow-Hart’s record of 335 outstanding new developments during the past 24 months is your guarantee that 
TODAY’S INSTALLATIONS will provide for TOMORROW’S NEEDS! 


Buying ARROW-HART means getting prompt delivery from a nearby source . . . because Arrow-Hart serves you 
through leading electrical distributors of wiring devices. 


Send hor FREE FOLDERS THAT GIVE SPECIFICATION, INSTALLATION AND ORDERING INFORMATION 
Mail the coupon below for two free folders (one a pocket-size folder for handy on-the-job 

reference) that give full specification, installation and ordering information on the complete 

A-H line of quality QUIETTE SWITCHES. 


Pes teen eee ee ee awe oe 


WIRING DEVICE DIVISION 
A RROW- HART THE ARROW-HART & HEGEMAN ELECTRIC CO. 
. 103 Hawthorn Street, Hartford 6, Connecticut 
SINCE 18 : . 
Please send me QUIETTE Switch Folders. 


Quabity Wining Devices NAME 


MOTOR CONTROLS POSITION 
ENCLOSED SWITCHES © — APPLIANCE SWITCHES 
THE ARROW-HART & HEGEMAN ELECTRIC CO. 
HARTFORD 6, CONNECTICUT oe 


CITY STATE 
ECM 








CO. NAME 
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FOR INCREASED LOAD REQUIREMENTS...PAPER INSULATED 
CABLE WITH TELLURIUM ALLOY LEAD SHEATH 


a 


TP aT 
es a es ; ie ia i 


Tellurium Alloy 
Lead Sheath 


Compact sector conductors 


Metallized paper tape 


intercalated paper and bronze 
tape belting 


Weed pulp paper, 
oil impregnated 


Perforated copper tapes over 
each conductor insulation 


Saturated paper fillers 








Some of the specially-developed testing oqeigmant 5 with which Reshiing qutitdien online paren 


of the production of Tellurium Alloy Lead Sheath. 


#1 Temperature contro! ovens for creep test of 


strips cut from tellurium alloy lead cable sheathing..#2 Temperature control oven for bending 


fatigue test of full cable section. 


YOU'LL REALLY solve power cable headaches with 
Roebling Paper Insulated Cable with the new Tellurium 
Alloy Lead Sheath*, a Roebling exclusive. Here are 


some of its outstanding advantages: 


1—Tellurium Alloy Lead Sheathed Cable has a lower 
long-time creep rate; 

2—Extra high fatigue resistance; 

3—High bursting strength; 

4—Exceptional stability under heat application as in 
duct splicing and wiping; 


5—Abolishes need for frequent stop joints or reinforced 
lead sheath; 

6—Doesn’t require generous expansion bends or large 
manholes; 

7—Heat application in splicing leaves its desirable prop- 
erties unimpaired. 
WRITE US FOR FULL DATA. John A. Roebling’s 

Sons Corporation, Dept. 707, Trenton 2, N. J. 


ROEBLING [| 


SUBSIDIARY OF THE COLORADO FUEL AND IRON CORPORATION 





BRANCHES: ATLANTA, 934 AVON AVE. « SOSTON, Ss! 
FREDONIA AVE. «+ 
Bivo.-+ 


SLECPER ST. &2 S PITTSBURGH ST. + CHICAGO, 5525 W. ROOSEVELT RO. + CINCINNATI, 3253 
CLEVELAND, 13225 LAKEWOOD HGTS. BLVO. + DENVER, 4801 JACKSON ST. + OLCTROIT, 915 FISHER BLOG. + HOUSTON, 6216 NAVIGATION 
LOS ANGELES, 5340 £. HARBOR ST.+ NEW YORK, 19 RECTOR ST.+ GOESGSA, TEXAS, 1920 €. 2ND ST. 


* PHILADELPHIA, 230 VINE ST. 


ROOM 239, HENRY W. OLIVER BLOG. + ROCHESTER, 1 FLINT ST. « ST. LOuIs, 300! CELMAR BLVO. + BALT LAKE CITY, 526 W. GTH SOUTH STREET + 


FRANCISCO, 1740 17TH ST. «+ 
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SEATTLE, 900 IST AVE. BS. + TULSA, 321 N. CHEYENNE ST. + EXPORT SALES OFFICE, TRENTON 2, WN. J. 
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* PITTSBURGH, 


Motor Shops 


%, 


Lathe Rest for Truing-up Rotor Shaft 


\ method of truing-up the centers 
in the ends of rotor shafts has been 
reported by Clifford T. Bower, Lon- 
don, England re-skimming 
the commutator of an electric motor 
which has to be overhauled, it is usual 
to true-up rotor shaft centers. This is 
usually done in a lathe by gripping one 
end of the rotor in a true chuck and 
supporting the other end in a three- 
point fixed steady. The average lathe 
steady rest is a cumbersome object to 
mount on the lathe and usually re- 
quires a lot of time to be spent on 
setting it up. 

A steady rest which requires no set- 
ting and can be mounted in the lathe 
as easily as an ordinary turning tool 
is shown in the photo. It comprises 
a length of hard-wood through which 
are bored holes of varying diameters 
which are close fit for various rotor 
shaft sizes. The holes are put through 
the steady rest by gripping a suitably 
sized drill in the lathe head-stock 
chuck and feeding the piece of hard- 
wood to the drill by means of the 
longitudinal saddle feed. It is easy to 
see that if the piece of hardwood is 
mounted in the lathe tool-post with the 
same face downward each time, the 
drilled holes will be automatically on 
the center line of the lathe in the 
horizontal plane. 

To re-center the ends of a rotor 
shaft, grip one end of the shaft in the 
lathe head-stock chuck in the usual 
manner, mount the wooden steady rest 
in the lathe tool-post and engage the 


Before 
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other end of the rotor shaft with one 
of the holes which is of a suitable size. 
The center can be aligned in the hori- 
zontal plane with the center drill held 
in the tail-stock chuck by adjustments 
of the cross slide. The steady rest can 
arranged to engage with the actual 
yearing portion of the rotor shaft so 
that even if the shaft should be slightly 
bent, the commutator, when machined 
on the new centers, will run truly. 

One of the best methods of cleaning 
up an old center hole and retruing it 
is to use a combination center drill 
from which the small-diameter tip has 
been broken off. There are usually 
plenty of these available in the average 
maintenance shop, and they are much 
better because they will true-up the 
center hole without following the ec- 
centric run of the old one. 


Combined De-Reeler 
and Wire Storage Table 


Magnet wire pay-out and storage 
facilities for 18 reels are combined 
in a single twin-deck table arrange- 
ment in one corner of Phoenix Elec- 
tric Company’s motor repair shop 
in Mansfield, Ohio. Ready for im- 
mediate de-reeling at all times are 
eight reels on the table top and eight 
reels on the floor underneath. Two 
small spools are mounted to a special 
attachment at the front end of the 
table. The reels comprise an assort- 


ment of wire sizes used most fre- 
quently in the shop. 

A heavy rectangular frame of 2-in. 
pipe supports a sturdy }-in. plywood 
table top about 39 inches above floor 
level. Flanges on the pipe legs securely 
anchor the unit to the concrete floor. 
The 8-in, to 12-in, diameter magnet 
wire reels are placed on their sides 
on both table and floor. 

De-reeling facilities are 
by 14-in, angle-iron arms (each 24 
long) and 4-inch diameter 
steel tubing which guides the wire 
from each reel to a common terminal 
block at the table’s edge. Four bracket 
arms are U-bolted at right angles to 
a long pipe support centered about 18 
inches above the table top. Each arm 
two reels. A duplicate 
setup is added under the table for the 
reels on the floor. 

Flat-iron uprights (each 7 inches 
high) welded to each end of the sup- 
porting cross arm hold one end of the 
wireguide tube which is capped with a 
plastic bushing. These stationary tubes 
are formed with a wide sweep ell and 
angle down to the common terminal 
block where the wire emerges in front 
of the coil winding machine. 

Mounted to each end of the cross 
arm, and directly below the guide tube 
are small pillow blocks housing ball 
bearings. Each bearing supports an 
18-in. length of 4-in. tubing shaped 
like a splayed hook and capped at the 
free end with a plastic bushing. Bear- 
ings are kept in position by a }-in. Allen 
set screw in a tapped hole in each 
pillow block. The set screw contacts 


provided 


inches 


serves wire 


TWIN-DECK DE-REELER table at Phoe- 
nix Electric Co., keeps 18 reels of magnet 
wire ready for immediate snag-free pay- 
out to winding head. Variety of wire 
sizes include those used most frequently 
in the shop. 
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FULLMAN 1 


PLERI)IYS 


sil-Yeiateel il agefeltiars 


be, if 
i espa 


ADJUSTABLE 
WATERTIGHT 
FLOOR BOXES 
7 
NON-ADJUSTABLE 
WATERTIGHT 
FLOOR BOXES 


« 
ADJUSTABLE 
eT Nees Sele) me -1e) 43) 


nae 
1-2-3 AND 4 " 


ee ip 4 
. 
FLOOR JUNCTION 
BOXES 


Uick ; 


UTILITY OUTLETS 


. 
NOZZLES AND 
FLOOR BOX 
ACCESSORIES 

° s 
INSULATOR 
SUPPORTS 

. 
PIPE-AND CONDUIT 
HANGERS 
o 
ARMORED 
CABLE SUPPORTS 


. 
CABLE CLIPS 
. 
STAPLES 
* 


FISH WIRE 


Pullman Manufacturing Co. 


1209-1215 JEFFERSON 


STREET 





SNAG-FREE pay-out is provided by a 
bearing-mounted, splayed, hook-shaped 
tube which rotates counterclockwise 
around reel as wire is drawn Note 
numbered tab above reel denoting wire 
size 


SMALL WIRE spools are mounted tc 
bracket support under table. Tension is 
provided by spring-actuated wood block 
brakes which contact spool edges. Ter 
minal block shown above is for guide 
tubes leading to larger reels on floor 


a small flat area ground on the oute 
bearing race 

Wire from the reel is_ threaded 
through the rotating tube section, up 
through the stationary guide tube and 
out onto the winding head. As the 
magnet wire winds around the coil 
form, the hook-shaped tube rotates 
counterclockwise around the reel and 


pays out the wire without danget 
snagging or kinking. 

Conventional tension blocks at the 
winding machine are used with this 
de-reeler, If additional tension is de 
sired, an ordinary spring-type pape 
holder with felt lining is placed around 
the rotating tube and clamped to a 
light metal bracket extension at the 
pillow block. This slows the rotational] 
speed of the de-reeler tube. Tension 


for the small spools at the front of the 


LATROBE. PA. 


is provided by spring-actuated 
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TELEPHONE SWITCHBOARDS 


FIRETOWERS AND CORRIDORS 





DISPENSARIES 


CONTROLS 


NOW! Hundreds of profit-making spots for you 
? ® : 
to sell new LXIOE LIGHTGUARDS ' 


Wherever people gather, there’s need 
for Exide Lightguard protection . . . 
in stores, restaurants, theaters, 
hotels, churches, banks, office build- 
ings, police stations, schools. Some 
industrial plants use as many as 200. 
The following spots need dependable, 
emergency lighting protection: sales 
floors, cashier’s cages, open counter 
displays, corridors, aisles, dining 
rooms, lobbies, boiler rooms, engine 
rooms, switchboard rooms, loading 
platforms, vaults, exits, fire- 
towers. They are all spots where 
you can profit by selling Exide 
Lightguard units. 


The new Exide Lightguard unit 
lights up instantly and automatically 
wheneverthenormalelectricalsupply 
is interrupted by storms, floods, 
accidents, fires or other causes beyond 
the control of the ever-vigilant util- 
ity companies. When lights go out, 
Lightguards go on. They safeguard 
customers and employees against 
injuries; they minimize property 
damage, pilferage, and enable control 
of vital processes to be maintained. 


WRITE NOW FOR FULL DETAILS 


Let’s see how the new Model M 
Exide Lightguard gives you big sales 
advantages. The Model M has a 
two-rate charger—high rate or trickle. 
After the emergency, the high rate 
charger restores the Exide battery 
which was specially built for 
emergency lighting use. This Exide 
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battery assures dependable, trouble- 
free operation, long life, easy main- 
tenance. All Exide Lightguards are 
UL-approved and can be plugged 
into any 115 volt outlet. They oper- 
ate instantly—each lamp illuminat- 
ing up to 10,000 sq. ft. There is up to 
8 hours of continuous emergency 
lighting protection in the standard 
one-lamp unit! 


If you are an electrical contractor or 
electrical equipment dealer, cash in 
today on an expanding market by 
selling new Model M Exide 
Lightguards. Get all the facts now. 
Sell the best available unit—one 
that will keep your customers satis- 
fied. Fill out the coupon and send 
it to us today! 


The Electric Storage Battery Company 
Philadelphia 2, Pa. 


LIGHTGUARD units. 


Name 
Address 
City 
My business is 
Electrical Contractor 
Architect Distributor 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L_ 


Exide INDUSTRIAL DIVISION 
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Sure ...1 want to cash in on emergency lighting. Rush details on the new Exide 


State 


Consulting Engineer 


Electrical Engineer 


1954 





The CLARK Line now includes 
SERVICE ENTRANCE EQUIPMENT 


rNeslevelerche! 


ELECTRIC SWITCH DIVISION 
. ai 


General Purpose Switches 
Fuse Pullout Service Entrance Switches 


Fuse Pullout Main-Range-Lighting 
Combinations 


Door Pullout Service Entrance Switches 
Toggle Type Service Entrance Switches 


Fuse Cabinets and Branch Circuit 
Attachments 


Outdoor Safety Switches 


Outdoor Service Entrance Switches 








Fused Lighting Panelboards 

Dead Front Distribution Panels 
Magnette Circuit Breaker Panelboards 
Quicklag “De-ion” Panelboards 

Nofuze Lighting Panelboards 


The manufacturing facilities of the American Electric Switch 
Corporation have been acquired by the Clark Controller Com- 
pany, and American is now a division of Clark. 


The integration of these two organizations, each with more than 
25 years experience in the manufacture of high quality elec- 
trical products, combines a wealth of engineering know-how, 
production and service facilities. American equipment now 
becomes an important part of the Clark line. 


Increased Availability 


Large factory stocks, complete stocks in strategically located 
warehouses, plus stock on shelves of distributors throughout 
the country, now assure availability of this equipment for fast, 
efficient delivery. 


Write for complete 
descriptions and list 
—-=-My, Prices 


——— 


et, 


Yh CLARK 


ENGINEERED 
ELECTRICAL CONTROL 


1146 E. 152° ST., CLEVELAND 10, OHIO 
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CONTROLLER Company 


wood brakes which contact the spool 
flanges. 

Wire sizes are plainly marked by 
numbered metal tabs which clamp onto 
the angle-iron cross arm immediately 
above the reels. These can be quickly 
and easily changed when reels of 
different wire size are added to the 
table. 

Biggest advantage reported by 
Phoenix mechanics is the time saved 
over the former method of searching 
out proper wire size, rolling the reel 
from storage rack and setting it up 
for winding coils. With the present 
setup, this can be done in a matter 
of seconds. This is in addition to the 
time economies provided by having a 
variety of wire sizes always ready for 
immediate pay-out. 


Hinged Bars 
Form Slot Liners 


Insulation paper for lining stator 
slots is formed to slot dimensions by 
a set of hinged steel bars in the motor 
repair department of Jones Electric 
Company, Muskegon, Mich. Mechan- 
ics like the ease with which they can 
make a firm crease in the paper with a 
mere flick of the wrist. 

The handy portable creaser fits into 
any bench vise and is constructed of 
three pieces of flat steel. Two pieces 
of }-inch steel, 12 inches long and 
3 inches high, form the “seat” for the 
insulation sections. One 12-inch edge 
of one plate is beveled 45 degrees to 
form the bending surface. The two 
flat faces are bolted back-to-back with 
two bolts and wing-nuts. A sheet steel 
separator (0.025-in. thick) between 
the two plates can be adjusted up or 
down according to slot depth. The 


HINGED BARS of flat steel form handy 
portable creaser for slot liners. Insula- 
tion is ‘‘seated’’ by spacer between two 
flat bars. Hinged section at top adds 
crease when pulled down to contact 
beveled edge. 
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Wad : 


TRANSFORMERS 
eee the choice of leaders 
in industry 


fora reliable 
load- center 


power supply 
Wwe pect... 


DRY TYPE TRANSFORMERS 


you save shipment time 


you gain you save job engineering costs 


because: 


you get full Wagner Quality with 
switchgear of your choice 


Wagner “Predesigned” Dry Type Substation 
Transformers are carefully engineered for de- 
pendable load-center service. Predesigning com- 
pletely eliminates individual job engineering ... 
reduces your costs... and saves shipment time. 


Wagner “Predesigned” Dry Type Transformers 
consist of standardized core and coils rated from 
112.5 to 2000 kva. They are designed for indoor 
installation in dry, clean, well-ventilated loca- 
tions. All unit substation builders have the in- 
formation and coordination necessary to use 


WAGNER ELECTRIC CORPORATION 


these transformers with switchgear of your choice. 


You can specify the Wagner Transformer that 
exactly meets your load-center distribution re- 
quirements—be assured ofall the quality necessary 
to meet heavy industrial demands—and gain a 
substantial advantage in delivery time and in cost. 


Investigate the many advantages of specifying 
Wagner “Predesigned” Dry Type Unit Sub- 
station Transformers for your next load-center 
installation. Consult the nearest of our 32 branch 
offices, or write direct to us. 


ELECTRIC MOTORS 
TRANSFORMERS 


6413 PLYMOUTH AVE., ST.LOUIS 14, MO., U.S.Ae INDUSTRIAL BRAKES 


AUTOMOTIVE 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES BRAKE SYSTEMS— 





AIR AND HYDRAULIC 
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paper slides between the plates and 
W en storms k noc k out rests on the separator. 
\ third steel bar (3 in. by 1} in. 
oe by 12 in.) is hinged to the top of the 
electric ower back plate. When pulled down to con- 
' p eee tact the bevels on the front plate, this 
' . we bar makes one crease in the stiff 
ae insulation paper. The slot liner is then 
reversed in position and a_ second 
crease added with another flick of the 
mechanic's wrist. Insulation paper 
varying from 0.005 in. to 0.020 in. 


in thickness can be creased 


Attention to Details 
Gives Shop Plus Values 


Attention to “minor” details in the 
Ray Bigger Electrical Equipment shop 
at Klamath Falls, Ore., results in nu 
merous “minor” improvements in effi 
ciency, accuracy and customer rela 
tions which, when added together, sum 
up to gratifying plus values, 

For example, the Bigger shop files 
contain indexed cards with data on all 
motors serviced. These cards list such 
standard items of information as man 
ufacturer, horsepower, speed, volts, 

; phase and so on, but they also include 
ergency Electric Plant information pertaining to bore, back 
iron, tooth details, iron width, slots, 
pitch and the like. On the rear of each 


Supplies essential electricity! fs: tscce is siso a isame and ‘co 


ri sketch so that, if motor or loop con 
Prevents property damage: protects lives scien; omer Ss peste 
p p g . p quickly make notations regarding such 
pertinent “details” as the extension of 
Danger to life and property, loss coils from endbell fittings and point 
of business and customer goodwill, a to-point as well as complete circum- 
all can be prevented with Onan ee ference dimensions of loops. 
Standby Electric Power. When ; cae \nother “detail” is the construction 
electricity is interrupted for any : 4 
reason, an Onan Standby Plant will 
take over the power load supplying 
60-cycle “highline’” current for 
lights, motor-driven machines, elec- 
tronic devices and other equipment ; MODEL SCW 5,000 wotts A.C. 
Onan Electric Plants are 
run continuously ... for as long as 
the emergency exists. Require little ae a eee ae 
space for installation, run smoothly 
and quietly. All Onan units can be 
equipped with automatic controls. 


Onan gasoline-powered emergency 
electric plants are available in sizes 
from 1,000 to 50,000 watts A.C. . 
fill any need for standby power. 


ype ot ZEEE estimate! MODEL 305CK 3,500 watts A.C. 


If you will let us know 
your requirements we will 
recommend the size and 
type plant you need. 


1.000 to \,-HALF-ROUND MOLDING tacked to the 
’ ) wall behind card pockets pushes the tops 
50,000 watts f the cards forward, away from the wall 
making it easier for shop personnel tc 
grasp and lift the cards from these slots 


D.W. ONAN & SONS INC. ~ 


8306 University Avenue S.E 
Minneapolis 14, Minnesota 
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Installation by: Hultgren Electric Corp., Electrical Contractors, Chicago, Illinois. 


New fluorescent fixtures were recently 
installed on two floors of the Butler 
Brothers Building, Chicago, Illinois. 
The savings on this UNISTRUT 
installation over conventional methods 
was estimated at fifty percent. How did 
UNISTRUT reduce installation costs? 

By using UNISTRUT channel with its 
continuous slot to attach fixtures quickly 
in perfect alignment. And by using the 


Other Patents 
Pending 


The World’s Most Flexible All-Purpose Metal Framing 


Distributors and warehouse stocks in principal 
cities. In Canada, Northern Electric Company. 


Consult your telephone directories. 


same channel as a wireway. This fast, 
easy method cut costly installation time 
in half! 

UNISTRUT channel insures true 
alignment. It provides the utmost in 
safety because the entire row of fixtures 
forms a single integrated unit. Fewer 
hanger rods are needed and a neater, 
more attractive installation results. 
Stems or rods may be placed at any point 


Approved by— 
UNDERWRITERS’ 


LABORATORIES, Inc. 
as a Surface Metal Raceway! 


UNISTRUT channel and fittings have been 
approved by Underwriters’ Laboratories, 
Inc., for wiring lighting installations as well 
as for auxiliary power wiring. 


, Savings! 


Lighting installed at half the cost 
with UNISTRUT* channel and fittings 


along the channel, permitting installa- 
tion on irregular ceilings. Fixtures can 
be fastened in a continuous row or inter- 
mittently as shown here. 

Get in touch with your UNISTRUT 
Distributor for the full, cost-cutting facts 
on light supporting with UNISTRUT 
framing. 


Write today for free fluorescent lighting bulletin. 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Bivd. 
Chicago 7, Illinois 


Company 


Address 


Dept. E-10 








DAILY TIME CARD 


Description of Work 


Tote! Time 








tAY BIGGER ELECTRICAL EQUIPMENT 
Dete a -_ wn Cane 











REFERENCE CARDS list all normal information related to a motor, but they also 
include such pertinent data as the extension of coils from endbell fittings, bore, 
back iron, iron width, tooth details and the like. 


of a series of fiberboard 
filing pockets, located on the wall be- 
hind each work bench. Each pocket is 
large enough to hold a data card, time 
card and detailed sketch relating to a 
particular job and, to make it more 
convenient for an employee to pull 
these cards from their slots, a strip of 
half-round molding is tacked horizon- 
tally just above the various pocket 
This molding 
pushes the upper edges of cards for- 
ward, away from the wall, making it 
easier to grasp and lift them without 
having to pick at them with a finger 
nail. 


temporary 


openings. wooden 


Fan Rental a 
New Shop Service 


Fan rental is the newest service of- 
fered customers by the motor repair 
department of Whittaker Electric 
Company in Muskegon, Mich. Whit- 
taker now stocks a number of 20-inch 
electric fans which can be rented by 
the day, week or month at the follow- 
ing rates: 

Counter Floor 
Model Model 
Day $ 1.00 $ 1.25 
Week 4.00 5.00 
Month 10.00 12.50 

Customer advantages of this sys- 

tem, as outlined in shop superinten- 


dent Mel DeYoung’s sales letter, are 
as follows: 

1. No substantial investment in fan 
equipment which must be capitalized 
(and is taxable) even though the units 
are used only a few months out of the 
year, 

2. No fan storage problem during 
the cool seasons. 

3. No fan maintenance problem and 
cost. 

4. Rental cost of the equipment is 
deductible as operating expense and 
hence is not taxable. 

The Whittaker proposition is taking 
hold and several Muskegon industries 
are beating the summer heat with 
rental fans. After the prescribed rental 
period expires, Whittaker picks up the 
fans, restores them to top operating 
condition, and puts them in storage 
ready for the next season. 


Handy Tape Drums 
Speed Coil Winding 


Solid wood tape drums on each 
winding machine cut coil-tying time 
considerably and reduce tape waste in 
the motor repair department at Whit- 
taker Electric Company, Muskegon, 
Mich. There is no fumbling with a roll 
of tape, trying to rip it with fingers, or 
trying to cut it with a scissors to de- 
sired length. 


Pre-cut strips on the tape drum are 
ready to wrap around the ends of 
multi-turn coils after the winding oper- 
ation has been completed to keep the 
conductors in place. 

Each wood drum is 10 inches long, 
approximately 6 inches in diameter 
and equipped with a crank. The as- 
sembly is bracket mounted, at com- 
fortable working height, in front of 
the drive pulleys and to the left of the 
winding head. An extension of the 
base bracket forms a hand rest and 
wire guide immediately in front of the 
coil form, facilitating the winding 
operation and reducing fatigue of the 
machine operator. 

A series of slots, each about 4 inch 
deep, are cut on the drum surface par- 
allel to the axle and to each other. The 
segments thus formed indicate a meas- 
ure of tape length. Suppose a strip of 
tape is wound completely around the 
drum. Three segments (4 slots) 
would be a 24-in. length of tape; seven 
segments (8 slots) would give a 5-in. 
length of binding tape. Since relative 
length is more important than exact 
measurements in inches, no attempt 
has been made to establish an im- 
printed scale on the drum itself. 

When “loaded,” the drum contains 
about 20 rows of #-in. wide tape 
(fewer rows of wider tape) wound 
around the cylindrical surface. When 
the mechanic starts winding coils, he 
cuts the binding tape to desired length 
by sliding a knife blade along two of 
the drum slots. Two slashes of the 
blade cuts 20 pieces of tape which he 
can quickly flick off the drum and 
apply to the coils. With a little prac- 
tice and experience, the average coil 
winder can tell at a glance which slots 
(and how many drum segments) he 
should use to cut tape to desired length. 


SEGMENTED WOOD DRUM on coil wind- 
ing machine provides economical method 
of securing precut lengths of binding tape 
in quantity. Tape is wound on drum in 
parallel rows, then cut to desired lengths 
to tie turns of multi-conductor coils. 
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Westinghouse 
Distributor Report 


Here’s how | can help you convince management 


Put yourself in management's shoes for a minute. For certain, you'd be taking 
a look—a Jong one—at practical ways to make your products better, faster, 
cheaper. Competition has forced just such a look. 


And that’s where I—and Westinghouse Distributors like me—can help 
you convince plant management. 


We'll show you how our products and headquarters engineering services 
mean better plant efficiency, fewer outages, less maintenance—tangible 
benefits that make sense to the men upstairs. 


PROOF? 


Check the next seven pages for specific examples of how Westinghouse 
products and services help you sell yourself to management::: —pp-s004-A 


you can 6e SURE...1¢ its 


Westinghouse 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . OCTOBER, 1954 





A common sense recommendation for 
improved production: upward component lighting. 
The better the light, the better people can work. 


Westinghouse upward component fixture means this to plant management: 
Better efficiency in those areas where effortless, accurate vision is essential. 
Fixtures stay clean longer . . . operate cooler due to air circulating through 
apertures in reflector. Less maintenance is required. Available in slotted 
and non-slotted styles. 


These construction features simplify job for installers and maintainers. One- 
piece channel is lightweight, easy to handle. Large, easy-to-grip wing locks 
hold reflector in place . . . no loose parts, no tools needed for installation 
or removal of reflector. Steel-enclosed lamp holder eliminates breakage. 
Starter socket is positively identified. DP-5004-B 
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New Westinghouse SDP Luminaires 
step up work quality and safety 


Semidirect lighting was recommended for this 
plant’s new wing where high production depends 
materially on critical seeing. 


2200 Westinghouse SDP’s were installed, making 
possible more comfortable lighting at higher illu- 
mination levels. Their 22% upward component of 
lighting makes the light-colored ceiling a part of 
the lighting system. 


Result: Shadows and uncomfortable brightness 
disappear. Better working conditions and safety 
are assured. 


Whether it’s for modernization or new construc- 
tion, Westinghouse has a wide variety of luminaires 
to answer industrial lighting problems. 


Your Westinghouse Distributor has the facts. 


Use dry-type transformers to supply 
plant lighting from high-voltage distribution 


Westinghouse Dry-Type Transformers enable you to 
serve your lighting loads from a high voltage power 
distribution system ... economically. 


That means you can serve both power and lighting 
loads with economical high-voltage distribution— 
reducing it to utilization levels close to the center 
of the load. 


The benefits are immediate. There’s less copper 
to buy. Excessive line losses resulting from long low 
voltage runs are eliminated, and better voltage regu- 
lation is assured. 


The small, lightweight dry-type transformers are 
easy to mount—can be installed on walls, posts or 


overhead platforms. No vaults or protective barriers. 
DP-5004-C 


Type E, totally-enclosed dry-type transformer is ideal where 
dirt, lint and nonexplosive dust are a problem. Small and 
lightweight; can be installed anywhere. Maintenance 
practically eliminated. Periodic blowout unnecessary. 


you can Be SURE...1¢ iTS Westinghouse 
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Westinghouse Distribution Panelboards 
feature screw driver convertibility 


Here’s a product flexibility story 
that spells out this benefit 

to management: quick 
production change-overs. 


Westinghouse Convertible Distribution Panel- 
boards have designed-in flexibility to easily 
accommodate the change-overs modern industry 
is continually making in its production lines. 

Circuit rearrangement—to meet load shifts or 
expanding power requirements—can be made 
quickly and economically. 

Type CDP panelboard, above, is an example of 
how Westinghouse designs flexibility into an 
electrical system to meet load shifts. Its converti- 
bility feature means that one or more breakers 
can be replaced with larger or smaller ones to 
match circuit protection specifically to a plant’s 
changing production facilities. 





And this conversion can be made with a screw 
driver—due to the pretapped busbars, back pan 
and other standardized parts. DP-5004-D 

: 


Type CDP—designed for flexibility in rearranging cir- 
circuits to changing load conditions. You can change 
over branch circuits quickly and easily with this 
panelboard. Buses and back pan are drilled and tapped 
to accommodate any breaker from 15 to 600 amperes. 


More Westinghouse product benefits that help 
you sell better, lower cost production through 


modern electrical practices ... 


you can 6 SURE...1¢ is 
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“Package plan” speeds your AB-I installations. Enclosures and 
breakers are packaged separately. It’s no longer necessary to 
remove breaker before mounting enclosure. Mount enclosure 
first. Make conduit and cable runs. Then, insert AB breaker 
and connect it in the enclosure. This cuts one installation step. 
Enclosures and breakers available from stock. 








estinghouse a): 
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Sell less down time with AB-I's by checking off these circuit 
breaker advantages: 1. No tripping on temporary, harmless 
overloads. 2. Service restored speedily after heavy overload 
interruption. A flip of the handle does it. 3. No danger of over- 
or under-fusing. No fuses to stock or replace. Shown above: 
new NEMA XII (JIC Standards) enclosure. 


New Type MB manual auto starter. Designed for 
application wherever across-the-line starting 
current of squirrel-cage induction motors is 
likely to exceed local power restrictions or inter- 
fere with plant operations. Keeps current inrush 
within limits and still gives maximum starting 
torque. Protects against overload or low voltage. 


Consider these advantages of the new Type 
MB auto starter. All sizes employ double-break, 
silver-alloy contacts—minimizing pitting, 
burning, sticking. Oiling of moving parts not 
required. Foolproof, too, operating handle can- 
not be moved from start-to-run position until 
specific acceleration period has elapsed. Trouble- 
free sequence mechanism, operated by synchro- 
nous motor, does the timing. 

DP-5004-E 





New heavy-duty enclosed switch spells 
added protection for operators 


Complete protection for operating personnel. This 
is an outstanding feature of the new Westinghouse 
Type “H” Safety Switch—now ready for rugged, 
heavy-duty industrial applications. 

Available in a complete range (up to 1200 amps 
and 600 volts), it provides an interlocked cover that 
cannot be opened when the switch is in the “ON” 
position. And a Micarta® shield is located over the 
line terminals. Thus, exposure to the live parts is 
minimized during inspections or fuse replacement. 


Further, this new safety switch offers these “plus” 
advantages: 


1. Neoprene gasket and trunk-type cover latches— 
resulting in Nema-1A dust-resisting enclosure. 


2. Operating mechanism is contained in a rugged 
cast handle—leaving side gutters free for wiring. 


3. Copper parts are tin plated—minimizing cor- 
rosion and high resistance oxidation. 


4. Westinghouse Exclusive Diamond-pointed Break 
Jaw and Extended Blade. Arcing occurs outside 
contact area—keeping parts clean. 


5. Westinghouse Exclusive De-ion® Arc Quenchers 
—extending contact life. 


The new Type “H” safety switch is part of a com- 
plete Westinghouse line—available for every indus- 


trial application. DP-5004-F 


you can BE SURE...1¢ irs 


Westinghouse 
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Aluminum bus bars now available 


in Westinghouse Bus Duct 


Westinghouse Bus Duct with aluminum bus bars is 
new. And highly significant is the plating process—the 
positive adhesion of silver to aluminum to assure low 
electrical resistance at bus bar connections. 

This exacting process involves electroplating over 
zincate. It utilizes a silver-on-silver plating method. 
Better adhesion is obtained. Corrosive action is 
minimized. 


If damage causes a break-through in the silver plating, the 


silver undercoat will not form a resistant oxide. 


Additionally, new aluminum bus duct offers these fea- 
tures inherent to the complete Westinghouse Bus Duct 
line: 

More power per dollar. Presently available through 
3000 amperes, it has greater current-carrying capacity, 
pound for pound, than cable and conduit. 

Lower installation cost. Prefabricated in sections, bus 
duct goes in faster than cable and conduit. 


Unequaled flexibility. Installs easily in any layout around 
any obstruction. Can be relocated at any time. 
DP-5004-G 


Final assembly follows plating process that guarantees silver 
adhesion, thickness and uniformity on aluminum bus bars. 


ELECTRICAL CONSTRUCTION AND 


Silver-on-silver plating process uses selective tanks and timing 
controls with modern automatic and mechanized equipment. 
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LIFE-LINE “A” MOTORS LIFE-LINE STARTERS 


AB-I CIRCUIT BREAKERS PANELBOARDS 





CAPACITORS 


BUILDING-TYPE SWITCHBOARDS 


BUS DUCT 














CONTROL CENTERS 


INDUSTRIAL LIGHTING 








A complete line of products from a single source 


It means this: Your nearby Westinghouse Distributor 
is a one-call, one-stop source for your electrical 
apparatus requirements. 


He offers complete product lines—Westinghouse 
Apparatus that’s engineered for simplicity and fea- 
tures standardized design to speed your installation 
work. 


He has full product stocks readily available from 
centralized warehousing facilities. This pinpoints 
responsibility. It assures quick delivery and helps 


you make your installations in minimum time. 


And through your Westinghouse Distributor you 
get all the engineering, product and application 
assistance you want. Teams of Westinghouse 
specialists bring these to you... help analyze the 
electrical problem ... select, coordinate and apply 
equipment. 


Get in touch with your Westinghouse Distributor 
for complete information. He is as near as your 


telephone. DP-5004-H 


you can 6 SURE...i¢ its 


Westinghouse 
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DRY-TYPE TRANSFORMERS 


Practical 


Methods 


Full-Load Stand-By Protects Hialeah Track 


Automatic switches immediately transfer vital 
pari-mutuel circuits to synchronized diesel-gen- 
erator bus in case of commercial power failure. 


EQUIPMENT 


The odds are mighty long against 
any prolonged electric power inter- 
ruption at the famed Hialeah Race 
Course in Miami, Fla. Track owners 
saw to that when they added emer- 
gency stand-by electrical facilities of 
sufficient capacity to handle the entire 
track load in the event of power 
failure. This installation was part of 
an improvement program which in- 
cluded replacement of the 22-year old 
clubhouse at the track. 

Economic protection as well as 
safety and convenience prompted this 
decision. In case of a power failure, 
the pari-mutuel boards, mutuel ma- 
chines, calculators, automatic totalisa- 
tors and public address system become 
completely inoperative in a matter of 
seconds. Should this occur while 
horses are on parade to the post, or 
during the racing day, the track would 
be obliged to return all money which 
had been wagered on the race. Daily 


See 


betting at Hialeah averages about 
$1,000,000 of which the track gets 
7%. Without adequate stand-by serv- 
ice, a power failure could mean a sub- 
stantial income loss to track manage- 
ment. 

Protection against such an occur- 
rence is provided by two Caterpillar 
D375 diesel electric sets, each rated at 
210-kw output. They are hogtsed in a 
separate 24-ft. by 30-ft. stuccoed, con- 
crete block building some 75 feet away 
from the clubhouse. One unit has 
right-hand controls; the other, left- 
hand controls. A removable steel oper- 
ating platform (16 inches high) be- 
tween the two units permits the 
operator to regulate both machines 
from one position. The engines are 
cooled with heat exchangers and elec- 
tric motor-driven self-priming raw 
water pumps at two wells. Waste 
water is discharged to sewer lines. 

Maximum noise elimination is se- 
cured by using residential type muf- 


TWO STAND-BY diesel electric generator sets, each rated 210-kw output, run 
synchronized on emergency bus during racing day at Hialeah track; immediately 
take over vital track electrical load through five automatic circuit transfer switches 


in case of normal power service failure. 
load. 


Units can handle entire track connected 


? a 
TWIN-UNIT CONTROL pane! contains 
necessary circuit breakers, meters, regu- 
lators and switches to synchronize the two 
generators on panel bus and pick up 


emergency loads when required. 


flers on the engine. Walls and ceilings 
of the engine room are covered with 
acoustic tile to reduce inside noise 
level for operator comfort. Founda- 
tions under the engine-generator units 
are completely isolated from the build- 
ing floor. As an added precaution, a 
plywood and rock wool noise baffle is 
constructed three feet inside and out- 
side of the main door to the stand-by 
power building. Wherever possible, 
piping and conduits are concealed in 
floor trenches covered with steel deck 
plate. 

Switchboard equipment consists of a 
2-unit enclosed panel with circuit 
breakers, field switches and discharge 
resistors, rocking-type regulators, syn- 
chroscope and synchronizing lights, 
bus ammeter and voltmeter, wattme- 
ters, voltmeter and ammeter selector 
switches, exciter field rheostats and 
frequency meters. 

The diesel generators are started 
by air stored in two 25 cu. ft. air re- 
ceivers, one of which is kept valved 
off at all times as a reserve air supply. 
Both receivers are charged by an air 
compressor operated by an electric mo- 
tor and gasoline engine drive. 

At the beginning of each racing day, 
both generators are started and a small 
stabilizing load of about 60 kw is put 
on the first generator. The second unit 
is then synchronized with the first on 
the switchboard bus and takes about 
one-third of the stabilizing load whieh 
is maintained to keep beth tnits syn- 
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70 BUILD Stab-lok SALES SELL BUILDER 


(they’re your biggest prospects) 


FOR QUANTITY SALES of Stab-lok Circuit Breakers there's 
no one else equal to the »uilders in your area. They know 
that modern circuit protectior goes over big with prospective 
home buyers, and that Stab-loks cost only pennies more than 
old-fashioned fuse boxes. Besides that, Stab-lok is the most 
fiexible circuit breaker line ever marketed...it’s Magic “E”, 
sequenced bussing, standard NA and space saver NC breakers 
permit an amazing choice of circuits when first installed and 
when later changes are required. 

And only Stab-lok provides these extra advantages: 
Complete dependability — More Stab-loks are being installed 
today than all other circuit breakers combined ...they’re the 
only breakers service-proved in millions of homes. 


© 


Lowest cost — Across-the-board, Stab-lok costs less than other 
circuit breaker; less in the first place; less to install; less when 
circuits are changed or added. 
Most complete line — With its unequalled range of enclosures, 
Stab-lok meets every sensible specification for circuit protec- 
tion easily and quickly. 
Most distributors—No matter where you are located, you can get 
fast delivery of Stab-lok breakers and enclosures at any time. 
Don't pass up your smaller Stab-lok prospects, but for top 
sales go after the builders. And write for the Magic “E” booklet 
that brings the whole Stab-lok story up to the minute. Federal 
Pacific Electric Company, 50 Paris St., Newark 1, New Jersey. 


FEDERAL PACIFIC ELECTRIC CO. 


FORMERLY — FEDERAL ELECTRIC PRODUCTS COMPANY AND PACIFIC ELECTRIC MANUFACTURING CORP. 
Main Office: 50 PARIS STREET, NEWARK 1, N. J. 


Federal Pacific products: Stab-lok Circuit Breakers, Motor Controls, Safety Switches, Service Equipment, Industrial Circuit Breakers, Panelboards, 
Switchboords, Control Centers, Bus Duct, High voltage circuit breakers and power switches %& Sales offices in principal cities. 
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chronized. If a failure occurs 


on the regular service lines, 


power 
five stra- 
automatic transfer 
switches immediately transfer a large 
portion of the track 
load to the generator units. 

\utomatic load transfer, with the 
generators running at all times during 
the racing day, 
than automatic starting of the 
diesel-generators. 


tegically located 


race electrical 


is used because it is 
faster 
This prevents even 
interruption which 
would occur if the generators had to 
be started before taking over the load. 
Prime circuits handled by the auto- 
matic 


a short powe1 


transfer switches include those 
serving the pari-mutuel boards, mutuel 
machines, automatic to 
talisators and public address system 
lotal automatic throw-over 
kw. Total track 
load, including kitchens, is about 375 
kw 

Other circuits, 
of their 


calculators, 


: 
load on 
approximates 125 


because of the nature 
are transferred 
to the stand-by 


include, elevators, 


operation, 
manually generators. 
These escalators, 
electric timers, lights, 


and the kitchen loads. 


water pumps 


Shop-Made Dolly Serves 
As Mobile Reel Rack 


CONSTRUCTION 


By ordering wire on disposable reels 
in lengths of 2500 feet, then mounting 


Is on rubber-tired dollies made 


the ree 
n their own shop, electrical contrac 
tors Wismer & Becker of Sacramento, 
California, obtain several important 
enents. 
For example; the bothersome detail 
ot carting back to their 
subsequent return to 
manufacturers is eliminated, 


empty reels 
warehouse fot 
wasted 
wire 


caused by the accumulation of 


DISPOSABLE REELS, extra length wire, 


numerous short end lengths is les- 
sened, the reels may be easily wheeled 
into any desired position for conveni- 
ent use, and wire unreels in a straight 
line, without any danger of loops or 
kinks, ready for direct pulling into 
raceways. 

\s indicated in the 
photograph, the dollies are of simple 
construction, consisting essentially of 
formed lengths of angle 
irons and bent conduit welded together 
to form the basic framework. Hooks 
to hold the reel spindles in position 
are also welded to the upper 
of the frame, as shown. 


accompanying 


bar stock, 


surface 
The dollies are compactly dimen- 
sioned so as to permit ready passage 
through normal-width doorways, and 
the rubber tires prevent wheels from 
marring woodwork, terrazzo or other 
finished floor surfaces. 

Che dolly 
weight of the reels it supports is gen- 
erally sufficient to prevent the dolly 
from sliding or otherwise shifting posi- 
tion. 


plus the 


weight of a 


However, if it is imperative 
that slipping be prevented for any rea- 


son, the tires may be blocked. 


Use Camera to Show 
Installation Problems 
MANAGEMENT 

form of a 
convincing 
argument when it comes to resolving 
an installation problem on an electrical 
construction project. That is the phi- 
losophy of P. E. 
dent in charge of construction for 
Whittaker Electric Company — in 
Muskegon, Mich. That is why he keeps 
a Polaroid Land Camera (print avail 


Visual proof in the 


photograph is a_ most 


Morrison, vice presi- 


able in 60 seconds) handy on all jobs 


under his supervision. Within a few 


and rubber-tired reel racks greatly simplify 


on-the-job wiring, for then reels may be positioned exactly for most convenient 


use, and wire be pulled directly 


may 
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into raceways without danger of kinking 


PAUL MORRISON, vice president, Whit- 
taker Electric Co., keeps his trusty Polar- 
oid camera on the job site to record and 
quickly dispatch photos of installation 
problems for quick cpproval of alternate 
plans. 
minutes he can record the evidence 
he needs to study a problem, bolster 
a request for rerouting a feeder or 
possibly pinpoint the reasons for cur- 
installation Before the 
day is over, the photo with an explan- 
atory letter way to 
personnel are authorized to 
approve or reject the proposal. 

In fact, Morrison has used this tech- 
nique to advantage in several cases. 
On one project, plans called for rack- 


rent status. 
can be on its 
who 


ing of feeder cables on a specific ex- 
terior wall—a location where the in- 
stallation the 
hazards of heavy ice loads during the 
winter. Mr. Morrison photographed 
the location in question, pointed out 
the hazards plus an alternate rout- 
ing and mailed the information to the 
chief engineer some 200 miles away. 
Within short received ap- 
proval to proceed as he had outlined. 
In another instance, the Whittaker or- 
ganization was being questioned about 
an apparent lag in installation sched- 
ule. A photograph of some equipment 
waiting installed by 
others accompanied his letter of ex- 
planation. Visual proof of this reason 
removed the onus of delay from the 
electrical contractor and placed it 
where it belonged. 

These 
the way 


would be subject to 


order he 


around to be 


illustrate 
uses the 
De- 
a photographic record 
of installation techniques for instruc- 


selected examples 
Whittaker Electric 
Polaroid camera on the job site. 
velopment of 


tion or sales application is purely in- 
cidental. The prime objective is to 
help solve installation problems 
quickly by cutting the normal time 
delay in securing approval of sug- 
gested changes. 
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THE HIDDEN CO 


ARE OFTEN THE 





A.L. WOODS 
Director of Purchases 
Wolverine Tube 





JIM, SEND THIS 
ORDER OVER TO 
THE ELECTRICAL 
DISTRIBUTORS. 


BUT... CAN'T 
WE SAVE MONEY 
BY BUYING DIRECT? 





WE'RE SAVING NOW--THIS ONE 
ORDER COVERS LOTS OF ITEMS-- 
ITEMS THAT THE DISTRIBUTOR HAS 
a IN STOCK LOCALLY. 


J 





CBS 

















IT’S SAVING YOU A LOT OF 
PAPER WORK NOW AND LATER 
ON WHEN THE INVOICES COME 
IN ANO FURTHERMORE... 


7k} 


—_. 





THE DISTRIBUTOR \I SEE WHAT YOU 
ABSORBS ALL THE | MEAN. WE'D HAVE 
COSTS OF TROUBLE 
DEPRECIATION, 
| OBSOLESCENCE, 
HANDLING, 
INSURANCE, 
TAXES, AND 
STORAGE. 








AND DON’T FORGET, ) 
ANYTHING GOES 
WRONG HE'S RIGHT 
HERE TO HELP 
STRAIGHTEN IT OUT 
QUANTITIES -- \ OR MAKE GOOD-- 
HE PASSES ON \HE DOES A LOTTO 
THESE SAVINGS | EARN HIS PROFIT. 
EVEN ONOUR f= 
SMALL ORDERS. A 


THAT, BUT 
THE DISTRI- 
BUTOR BUYS 
IN LARGE 








throughout the nation. 





“Remember in emergencies or for everyday electrical needs, it pays 
to call your local T& B distributor — he saves and serves by simplify- 
ing your purchasing problems and reducing your costs.” 


In keeping with our policy of selling solely through Electrical Wholesalers, 
we are pleased to sponsor the above message on behalf of T&B distributors 


THE THOMAS & BETTS CO. 


INCORPORATED 
Elizabeth * New Jersey 
The Thomas & Betts Co., lid., M 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 


fa TAT 144 14°) 





1] P.a., Cenede 











Modern Truck Important 
Advertising Medium 


From Bill Powell, vice president of 
the Crown Electric Maintenance Com- 
pany of San Francisco, come several 
canny observations concerning trucks 
and their value as a promotion me- 
dium. 

He comments: “We believe that 
trucks are traveling salesmen, con- 
stantly making contacts and impres- 
sions—either good or bad—for the 
company they advertise. Therefore 
our trucks are fully equipped with 
up-to-date gear and well stocked with 
parts, for we have found that many 
people judge a company’s potential 
workmanship by the completeness and 
degree of modernism revealed by that 
company’s tools and apparatus. We 
also keep our trucks spick and span 
clean, for we have also discovered that 
many people subconsciously evaluate 
the quality of potential workmanship 
by the neatness, appearance and gen- 
eral condition of a worker and all of 
his equipment. And then we always 
strive to obey traffic rules and extend 
the ‘courtesy of the road’ to other 
motorists at all times, for we never 
know when the car behind us may be 
driven by our best customer—or by 
our best customer’s wife.” 

Mr. Powell knows whereof he 
speaks, for several of his present cus- 
tomers have admitted to him that a 
Crown truck prompted their first 
phone call for service. The truck, in 
effect, was 1 Crown salesman’s “foot 
in the door.” After the initial con- 
tact, of course, the customer was pre- 
sented with such other “normal” sales 
points as 24-hour service, technical 
know-how, reasonable rates and effi- 
cient employees. There can be no 
doubt that such points are much easier 
to make to a customer who has already 
been favorably impressed. 


CATCHING THE EYE and impressing 
motorists and pedestrians with the neat- 
ness, completeness and modernness of 
Crown equipment is the obtained objec- 
tive of this truck. 
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oF ..... Insulated Throat Connector’ for E.M.T. 


meets NEC requirements for protecting cable 
sheath or wire insulation against damage 
from burred or unevenly cut conduit. Sizes 
Yo to 2 inches. 


A bright blue, factory-inserted insulating liner com- 
pletely covers the area inside the connector throat 
and provides a rounded, burr-free passage for wiring. 
The liner is extremely tough with a smooth, resilient 
surface... unaffected by common acids, solvents, mois- 
ture, and fumes. A lip protrudes slightly beyond the 
connector body forming a tell-tale bright blue ring — 
similar to ether T&S « blue” nttingsy visual assurance 
for an inspec : ettion is insulated. 
There’s no other fitting comparable to T&B’s new 
Insulated Throat E.M.T. Connector! No separate in- 


*Patent Applied For 


LOOK FOR THIS SIGN — 
fa Tal 144.14") 


ELECTRICAL CONSTRUCTION AN 


(THINWALL) 


sulating bushing needed. Installs just like a conventional 
connector. Same wrench size fits both body and gland 
hexes. 

And it’s up to 50% longer than conventional connec- 
tors! The extra-deep body provides a much greater area 
of firm, rigid support for the tubing. Conduit has to 
line up properly. Runs are straighter. Steel body, gland, 
ring and locknut are your assurance of uniform strength 
and dimensional accuracy. A free sample and descrip- 
tive literature will be sent to you with no obligation. 
Write to T&B today. 


IT’S THE MARK OF AN AUTHORIZED TF & B DISTRIBUTOR 

The complete line of T&B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. it’s our way of assuring you the service and 
savings of a friendly local source. Call him for all your electrical needs. T-420 


THE THOMAS & BETTS CO. 


INCORPORATED 
34 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Conada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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New E-Z SEE dial! 


Now INTER-MATIC time switches 


are easier to read than your watch 


Black on yellow is the most legible color 
combination known. That's why it's used 
on traffic signs and airport markings 

Inter-Matic has developed the new E-Z 
See dial, using new, larger numerals in the most 
Tartiolilinaea-tsiekele)(-Meolicla Mel ME Z-1ilolv mae) (ola e DEPENDABLE 
With the Inter-Matic ‘‘pull out, twist to set’ 
feature, it is the fastest setting dial ever time switch 
used in a time switch. 

elilicclaiols MmeliloMeticl Mulia) Will savel val on the market 
vable installation time. The E-Z See dial is 
tandard equipment on all models and 
combines with all the other Outsjand ale 
features to make Irtter-Matic the finest time 


witch available 


write 
for Bulletin TS68 for full information and prices 


INTERNATIONAL REGISTER COMPANY 
2624 West Washington Boulevard e Chicago 172, Illinois 
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Long Wiring Plans 
Rolled on Spindles 
FIELD OFFICE AID 


Motorists whizzing across vertical- 
litt highway bridges rarely are aware 
of the tremendous amount of electrical 
equipment and wiring related to the 
operation of these structures. In fact 
few contractors fully appreciate the 
electrical scope until they actually 
work on such a project. When they 
do, however, they are generally in 
pressed—and sometimes a bit startled 
as well—to discover that some of the 
prints pertaining to the intricate wir 
ing mez >» over 40 feet in length. 
This wi * case when Lightning 
Electric Service Company of Newark, 
N. J., recently wired an $8.5-million 
vertical-lift highway bridge 
Hackensack River for tl 
New Jersey. 


over the 


r¢ 
1e State 


Since frequent reference to these 
prints was necessary throughout the 
installation period and since constant 
rolling and rerolling of the extra 
length drawings to refer to specific 
details was bothersome, Lightning de 
signed and constructed a vertical ref 
erence board which they located atop 
the rear lip of their field-office plan 
ning bench. 

[This board was constructed of ply 
vood, and it was flanked on eithe1 
side by a niche containing a vertical 
spindle upon which the wiring prints 
could be rolled. The spindles are 
turned by means of wooden wheels at 
their tops and, to afford easy access 
to these turning wheels, a section of 
the inclined bench top was made re 
movable so that the men could move i1 


‘lose to the board if they wished. T] 


: Wooden whee/ 
ee to turn spindle 


= 
H— Spindle holding 
\] rolled print 
\~—Plywood face of 
} vertico/ boord 
Longitudina/ 
framing member 


i] 
, /nclined bench top 
hr] = is of plywood 


| — 
a Ut 2x4 legs wy 
Midpoint elevation 
Ak 
K Sy 
— 


~ 


Poth of 


imeem 
os itis rolled 
Perspective 


VERTICAL REFERENCE BOARD with 
spindle at either side in recessed niche 
permits long print to be rolled left or 
right with minimum effort, keeping bench 
top uncluttered, and keeping prints clean 


uncreased and untorn 
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PROTECT YOUR 
PLANT AGAINST 
HEART FAILURE 








Askarel Load Center Transformers 


; 








a 
i 

: 

i 


Your load centers are the very heart of your 
entire production picture. They must provide 
a constant supply of power for machinery, 
materials handling, processing equipment, 
tools and illumination. Dependability is a load 
center requisite... for profitable, uninterrupted 
production. Any power failure means lost time, 


a rejects, inefficiency and added costs. 
Class B Dry : . 
Type Load 
Cent , ; 
pan 7 Protect your plant against heart failure. Install 
Transformers ; / 
dependable Moloney Load Center Transformers 
and be assured of an uninterrupted flow of 


power under all operating conditions. 





Moloney Load Center Transformers 
are noted for dependability and 
provide these plus features: 





1. Location Flexibility 
2. Quiet Operation 
3. Efficient Operation 


4. Low Maintenance Cost 





MOLONEY ELECTRIC COMPANY 


stribution Transformer tep olta Regulatorse Reeulatine Trans- 


ine Transformersel enter ransformerse Unit Substations eo Net- 
ant Current Tra? 7 apa rs@ Transformers For Electronics 


SALES OFFICES IN ALL PRINCIPAL CITIES e FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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+++ FOR PLANTS | 


How to get premium wiring for little more 


Wait! Before you buy cable on price 
alone, see how little a premium wir- 

The cable to use is DURASHEATH. ing job actually costs. And what good 
insurance it is! 


Its actual over-all cost is so little more When you're wiring up, for power 
than the cheapest cable or lighting, the price of wire and 


cable is but a fraction of the over-all 
cost. Simple arithmetic follows — it 
makes very little difference in the 
total cost of the job whether you buy 
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e+e FOR UTILITIES 


the cheapest cable or a premium cable 
like neoprene-jacketed Durasheath*. 

But what a difference there can be 
in performance! 

Anaconda’s Durasheath is tough 
... heat-resistant .. . long-lasting. Its 
rugged neoprene jacket resists mois- 
ture, chemicals, sunlight, corrosion, 
electrolysis, abrasion and mechanical 
injury. It delivers real service de- 








*, 
Mga 


Pate Ms 


. ke 


«++ FOR COMMERCIAL BUILDINGS 


than you now pay 


pendability year after year. 

And Durasheath is good for almost 
any job you have. You can bury it 
directly in the ground... run it in 
damp ducts. . . string it overhead... 
in one continuous run with mini- 
mum splicing. Order through your 
Anaconda Sales Office or distributor. 
Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. 


*Reg. U. S. Pat. Of. 54366 


ANACONDA 


Primary and secondary distribution cable + 
building wire + portable cords and cables + 
mine cable + magnet wire + copper, alu- 
minum, copperweld conductors * signal, 
control and communication wire + wire and 
cable accessories. 





removable section also permitted 
closer study of the plans, and the addi- 


tion of notation or alterations if such 


. were necessary. 
Clv eee This arrangement resulted in keep- 


ing the prints neat, clean, untorn and 


BALTRIC® ; uncreased. It also saved time in roll- 


' ing and unrolling prints, kept the 
T RS ‘ ; prints handy, and kept the bench top 
M : unobstructed and constantly available 
: for other purposes. 
NEW NEMA Re-rated FRAMES 
> 
Nou in Production The new BALDOR Baltric 


motors—smaller NEMA frames * more horsepower °* less a ; Bolt Case 
weight * streamcooled + totally enclosed * high perform- ; : Cuts Job Costs 
ance * cool operation * simple design * compact contour 4 K. SHOP TECHNIQUES 
rugged construction * protected ball-bearings * polyphase Have you ever had one of your 
and single phase * integral and fractional ratings. 3 electricians call up the shop and ask 
} for a couple of bolts or screws to 
finish up a job? Or send his assistant 
hee around to pick up the items? Or pick 
+” MAY WE SEND you : them up next morning and make a 
: 3 call-back? Chances are good that the 
BULLETIN 400 mechanic spent a considerable amount 
of time sifting through his tool box 
or the material carton looking for the 
missing items before he made the em- 


BALDOR BALTRIC MOTOR BALDOR ELECTRIC CO. jf barrassing call to the shop. Such a 
3-phase and single phase 4353 DUNCAN AVE., ST. LOUIS 10, MO, : situation is frustrating to the mechanic 
te eae oe ee: seta eae A and irritating to the contractor who 
OM 


PANY « ST. LOUI 


$10, MO. . has to pay his men better than five 

nee eugae cents per minute for these fruitless 
searches. 

Like many electrical contractors, 

Gould Electric Company of Chicago 

experienced this many times. Too 

many, in fact, for owner Elton Gould. 

He decided this was a problem of shop 


: " organization—the material should have 
been on the job site and accessible to 
the mechanics. To eliminate recur- 

4 rence, he designed and had constructed 


“ some 50 bolt cases. Each is equipped 

ADJUSTABLE SPEED 4 -, with about a $10 inventory of mis- 

MOTOR SYSTEM a cellaneous fastening items (bolts, nuts 

SPEED he screws, clamps, toggle bolts, etc.). 
CONTROL ; Now, a bolt case goes on every job, 
regardless of size. And the electrician 
who calls back for any of the items 


’ F contained therein, must have a good 
DELIVERS SPEEDS 


: excuse. 
from 0 to 2400 r.p.m. 7 Che 
in 16 steps of 150 r.p.m. 
each forward or reverse 


— 1 j - 
special Olt DOX made oft 


4-inch wood sides with a 4-inch ply- 
wood cover and bottom. The case is 


214 in. long; 9} in. wide and 1 in. 
The BALDOR Simplified Ad- POWER UNITS deep (inside dimension). Metal-re- 
justable Speed motor system . ‘. P . 
operates from A.C. circuits; delivers speeds from : ‘f intorced outside corners help it with- 
0 to 2400 rpm., with instant, smooth acceleration 7 
to each higher speed; instant, smooth dynamic , as ' . if 
braking to lower speeds or stop. Reverses instant- ‘ , the box is divided into 21 eggcrate 
ly—even from full forward to full reverse. Sepa- : 
rate components—mount in any position or dis- . ‘ r ; re a ae ee 
tance apart. SIZES: to 3 h.p. for 2 or 3 phase ’ Dy means of interlocked fiber dividers 
operation; to 1! h.p. for single phase operation. , : Partitions are flush with the sides of 


ih ¥ : the box so that, with hinged cover 
De rs SP-6 ; closed, the box can be turned in any 
o. SP- 


direction without having contents of 


stand rough handling. The inside of 


vartitions, each about 23 in. square 
| : | 


one division spill over into the next 
2 ’ ee . = >.> : > . ; one. Two spring catches hold the 
BALDOR ELEC UIS 10, MO. cover securely in closed position under 


. a all conditions. 


2 


>, 
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tid new / the oval-cover, flat-back Pylet 


The new “OR” series Pylets, with interchangeable features, will meet all 
electrical conduit fitting requirements for machinery wiring... 
plant maintenance... and new construction. 


Accurate, ferrous alloy casting. 

Tapered, machine cut threads. 

Large, flat back area, easily drilled for secure mounting. 
Roomy, smooth interior facilitates wire pulling. 
Well-rounded edges prevent wire damage. 
Self-retaining cover screws. 


Sold only through authorized distributors. 
Write for bulletin and names of distributors in your area. 


fn THE PYLE-NATIONAL COMPANY 


SINCE 1897 1344 North Kostner Avenue, Chicago 51, Illinois 


District Offices and Representatives in Principal Cities of the United States and Canada 
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A lightweight aluminum trough is sufficient 
support for G-E V-c interlocked armor cable. 
Use troughs for long runs of single cable 
and keep splicing to a minimum. All splices 
are a simple mechanical job done right on 
the site. 


The cable is always accessible for altera- 
tions and additions. Use racks for multiple 
runs of large cable and baskets for small 
cables. The cable is easy to string and can 
often be pulled by hand around bends and 
angles. 


Support single cables by messengers at- 
tached to existing buildings and beams for 
low-cost runs between buildings and across 
open plant areas. 


)) Bs 
Vis, 
Z 


WEARS Mia, 
LT ee 


ee 


~* 
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G-E V-c interlocked armor cable is easily bent around sharp corners and pro- 
jections. The system weighs only about a third as much as most cable systems. 
There is an easy method of installation to meet any condition. 


This lightweight, flexible G-E cable 


SPEEDS INSTALLATION 
of feeder systems 


The light weight and extreme flexibility of G-E V-c interlocked 
armor cable systems make them adaptable to all wiring condi- 
tions. Right angle bends, long runs and close-quarter installations 
are easier to make and cost less than conventional cable and 
conduit. Using G-E V-c interlocked armor cable assures your cus- 
tomers of long-lasting, trouble-free feeder systems. To our knowl- 
edge, no installation of interlocked armor cable has ever suffered 
mechanical damage sufficient to cause electrical failure. 

For more information on the ease of installation and the econ- 
omies of using G-E V-c interlocked armor cable, write Section 
W131-1018, Construction Materials Division, General Electric 


Company, Bridgeport 2, Connecticut. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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NEW PRODUCTS 7 Catalogs and Bulletins, Item Number 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS ® 


@ PRODUCT NEWS, PRODUCT BRIEFS: ELECTRICAL CONSTRUCTION AND MAINTENANCE — A McGraw-Hill Publication 
NOT GOOD AFTER DECEMBER 1, 1954 










































































Use first line of boxes. Insert item numbers 
of products on which more information is Please send me without obligation further information about the following: 


desired. Product News and Product Briefs, Item Number 








@ CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: Catalogs and Bulletins, Item Number 





Use second line of boxes. insert item numbers 
of literature desired. Advertisement 


@ ADVERTISEMENTS: 


Use third line of boxes. Insert page numbers 
of advertisements on which additional infor- 



























































mation is desired. Where more than one ad- 
vertisement appears on the page, include the 


manufacturer's initials. 
ELECTRICAL CONSTRUCTION AND MAINTENANCE — A McGraw-Hill Publication 
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of products on which more information is 
desired. 


@ CATALOGS, BULLETINS AND ENGINEER- 
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Use second line of boxes. Insert item numbers 
of literature desired. 


@ ADVERTISEMENTS: 


Use third line of boxes. Insert page numbers 
of advertisements on which additional infor- 
mation is desired. Where more than one ad- 
vertisement appears on the page, include the 
manufacturer's initials, 


IMPORTANT... 


@ PLEASE PRINT LEGIBLY 
@ USE BLACK OR DARK BLUE INK 
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Multi-Control Wiring System (7) 


\ new low voltage multi-control wiring 
system for controlling lighting and appli 
ance loads in the home. Through the use 
which are actuated by 
voltage switches, lighting and appli- 
ircuits may be controlled from one 
number of desired locations. An- 
other feature is the master switch con- 
trol. One or more master switches may 
be installed at strategic locations for the 
control of any number of circuits. Multi- 
control used as an entirely new 
system or to supplement existing wiring. 
System utilizes a magnetic relay operated 
by low voltage switches to control loads. 
Relay operates on 24-volt current. Master 
switches permit control of numer 
centrally ¢ 


of small relays, 
low 
ance ¢ 


or any 
may be 


SCICCTOl 
ous circuits from onvenient 


locations. Literature is available. 
Bryant lectric Co., 


Box D, 
Station, Bridgeport 2, Conn. 


Barnum 


Lighting Unit (8) 
the 
a complete unit 
mounting. The 


Omega-Plex ie in the series oi 
Wakefield geometrics, is 
ready for surface 

ballasts and lampholders are in an indi- 
vidual metal housing that provides hook- 
on suspension points for the rigid-arch 
diffuser. Diffuser is molded with a 
sweeping arcl higher in the 
center than at It has a non- 
matt finish which minimizes 
possible reflected glare from outside the 
building. Omega-Plex 
with louvers. It 


slightly 
ts edges 


specular, 


is also available 
is mounted directly on 
existing ceiling, with no required struc- 
ural Unit may be used indi 
vidually, or combined in a variety of light- 
ing designs. Width dimensions are to the 
exact inch module. Available in 2-ft by 
2-ft, 2-ft by 4-ft, 1-ft by 4-ft, and 4-ft by 
4-ft sizes. Literature is available. 

WwW kefield Brass Company, Ver 


changes 


W. Wa 


7 


mulion, Oh 


ELECTRICAL 


(9) 


A new low-cost dc tachometer gener- 
ator designed for a variety of control ap- 
plications, provides an unusually high 
voltage output of 50v/1000 rpm for speeds 
up to 5000 rpm, and 100v/1000 rpm for 
speeds up to 2500 rpm. Industrial appli- 
cations include measuring and- control- 
ling speed in the manufacture of steel, 
aluminum, and paper, and on textile ma- 
chinery, wire-forming machines, machine 
tools and many others. It is totally-en- 
can be either flange or foot 
mounted to be direct-coupled, geared or 
belt-driven. Capable of being mounted 
horizontally or vertically, the unit is 
equipped with a conduit box with a 4-in. 
straight pipe thread which permits con- 
duit if desired. 

General Electric 


N.Y. 


Generator 


closed, 


Co., , 


Schenectady 5 


Terminal Lug 


(10) 


Universal pressure type adjustable ter- 
minal lugs are available in six sizes, from 
No. 14 to 1,000,000 CM. Body is propor- 
tioned to withstand excessive with 
ample thread area. Makes grip on 
stranded conductors, forcing contact with 
each wire in strand, thereby insuring 
utmost in conductivity, bottom of tongue 
surface is ground. They are moisture re- 
sistant, and unaffected by vibration. 

Krueger & Hudepohl, 5 East Third St., 


Cincinnati 2, Ohio 


use, 


Light Control (11) 


“Luxtrol”, a new development in home 
light control, permits the setting of the 
light intensity of lamps to any value from 
complete darkness to full brightness. Each 
unit, operating on the dimmer principle 
used in theaters, can handle any number 
or combination of lamps, colored or un- 
colored, up to a load of 360 watts. It can 
be wired into new or existing circuits. 
Essentially, the unit is a 360-watt variable 
autotransformer operating on 120-volt ac. 
\ movable brush contact rides on a bared 
portion of the winding. Rotating the con- 
tact arm by turning the knob produces 
any desired light intensity. A switch is 
incorporated at the blackout position to 
shut off entire circuit. Only current re- 
uired to produce desired illumination is 
ised. At the turn of the knob control, 


Luxtrol provides a full range of illumina 
tion suited to individual needs and occa- 
sions. A change of the knob can vary the 
color scheme, rearrange accents or alter 
the entire tone and mood of a room. 
Safety is assured through the double 
protection of a fuse and a_ bimetallic 
thermal overload relay. If a lamp burns 
out or is removed from the line, dimming 
of the others is in no way affected. In 
addition to use in the home, it is ideal for 
installation in churches, hotel rooms, res 
taurants and cocktail lounges, small audi 
toriums, offices, stores and show windows 

Superior Electric Company, Bristol. 
Conn. 


(12) 


The “Silent Watchman” is the ex- 
clusive bi-metal thermal switch which 
prevents burn outs caused by overload of 
short circuit in the line. The thermal 
switch, uses a contact lead made of two 
thermal or dissimiliar heat-sensitive 
metals. Heat due to overload or short 
circuit in the line heat-sensitive 
metal contact leaf to expand and over- 
come pre-set spring tension. This makes 
the contact open and until the 
trouble has been corrected. Included in 
the transformer line are the 10-volt 5- 
watt bell type Style 510 for bells and 
buzzers and chimes in small apartments; 
the 16-volt Style 101-0B, which mounts 
any place and can take substantial surge 
loads ; the 24-volt Style 201-0B, for higher 
loads, and 8-16-24 Trivolt, Style 320, 
which is an low-voltage 
transformer. 

NuTone, Inc., Madison 


Rds., Cincinnati 27, Ohio 


Transformer 


causes 


close 


all-purpose, 


Red Ban , 
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Splici Okolite - Okoprene rubber- insulated 
. ere bles is a simple and easy operation. 
rap wt is required, nor is a filling oom 
eats fount he fewer man hours required 
mean a lower cost splice and more onl 
llation. Important, too, molere ee 
pes installations will not atrec 


P 


i hy the switch today 
splicing !s another reason Why 


pound necessary: T 


voltage use. 


hemical plant. 
@ Splicing Okolite-Okoprene at a large southern che 
a 


1 : TE 
y’RE SWITCHING TO OKOLI 


There is a distinct trend among industrials and public utilities 
toward Okolite rubber-insulated cables for high voltage use. 


ADVANTAGES APPLICATIONS 
1, Lighter and easier handling. 


1. Transmission and distribution circuits. 
2. Eliminates sheath corrosion and fatigue. 2. Generator and transformer leads. 
3. Simplifies splicing and terminating. 3. Vertical risers and shaft cables. 
4. Moisture does not affect the insulation. 


4. Submarine power cables. 
5. No oil migration at high temperatures or elevations. 


5. Portable substation cables and test leads. 
6. Flexibility simplifies installation. 6. X-ray cables. 


Send for this 128-page manual on rubber-insulated high voltage 
cable. It provides current carrying capacity tables, dimensional 
data, engineering information and installation procedures, 
complete instructions and detailed drawings for splices and 
terminations.Write for Bulletin EC- 1075 on your letterhead 

to The Okonite Company, Passaic, New Jersey. 
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Product News 


Electric Heater (1) 


A new electric heater which makes use 
of copper sheathed, mineral insulated, re- 
sistance cable and called “Nelex” mineral 
insulated heater units, has been developed. 
Units are sold in either standard or 
special lengths. Designed to operate at 
temperatures up to 500° F. in open air, 
working temperatures of 1000° F. can be 
tolerated when heater is immersed in 
liquids to exclude oxygen. Hermetically 
sealed at factory, heater can be immersed 
in any liquid not harmful to copper or it 
may be imbedded in concrete or earth. 

Flexible construction of heater provides 
physical strength to withstand the abuse, 
corrosion, vibration and shock of indus- 
trial use. Because of its annealed copper 
sheath it can be formed to fit irregular 
shapes and surfaces. 

“Nelex” heaters provide a clean, uni- 
form and rapid heat that can be used in 
a wide variety of applications in industrial, 
commercial, rural and residential areas. 
Some of the typical uses are for surface 
heating of metals; pipe line heating, either 
external or internal; liquid 
compound melting and heating; 
icing and freeze prevention. 


heating ; 
and de- 


For use with these new heater units, a 
line of thermostats of similar construc- 
.tion and designed to withstand the same 
conditions as the heaters has been devel- 
oped. Bulletin No. 1603 is available. 

Nelson Electric Mfg. Co., 217 No. 
Detroit, Tulsa, Okla 


(2) 


A flexible braid connector that features 
a protective vinylite covering. Made of 
extra-flexible, flat, tinned copper braid 
with seamless copper ferrules on each 
end, the new insulated connector provides 
protection against corrosive atmosphere 
and abrasive particles. The entire braid 


Connector 


section is covered with vinylite and se- 
cured within the ferrules by compression. 
The new connector is especially suited to 
plating operation applications. 

Burndy Engineering Co., Inc., Norwalk, 
Conn, 


(3) 


“Packaged” electronic circuits give 
greater protection to electronic elements 
in the controls, and facilitate ease and 
speed of maintenance. They function as 
the “building-blocks” of which the con- 
trol as a whole is constructed. Each con- 
tains its own electronic circuit for its 
own particular purpose. The packages 
are mounted on the panel, each separate 
and independent from the other. The 
units are pre-tested, contain high-reliabil- 
ity amplifier tubes, and are intercon- 
nected by attaching leads to screw-type 
terminals. Components are sealed in 
plastic, and encased in a metal enclosure. 
In case of emergency needs, the Sealpaks 
will operate on radio-television tubes. 

Reliance Electric & Engineering Co., 
1088 Ivanhoe Rd., Cleveland 10, Ohio. 


Electronic Circuits 


(4) 


A new wide range pocket size volt-am- 
meter for measuring alternating current 
and voltage. Designated AK-4, it meas- 
ures 9%-in. by 3xe-in by 1¥%-in. and in- 
cludes 150/300/750 volts ac as its volt 
ranges. Capable of measuring current on 
both insulated and non-insulated con- 
ductors without cutting conductor or in- 
terrupting work, unit is equipped with 
scales that automatically change when the 
range selector knob is turned. Current 
range of 10/30/100/300/800 amps ac pro- 
vides for the measurement of currents 
usually encountered in industrial or com 
mercial circuits. The volt-ammeter oper- 
ates on 60 cycles with a 3% full scale ac- 
curacy. Its hook-on assembly consists of 
a toroidal wound split-core current trans- 
former with directionalized steel lamina- 
tions. 

General Electric Co., Schenectady 5, 
; a # 


Instrument 


Resistor 


New Bulletin 11011 non-breakable, all 
welded mill type grid resistor has been 
announced. It has the exclusive “draw- 
out” feature. As a unit, the complete grid 
assembly can be withdrawn from its frame 
without disturbing the grid box end 
frames or other boxes in the resistor 
stack. A different type of grid rod and 
end plate construction automatically com- 
pensates for thermal expansion of the in- 
dividual grids. Welded current carrying 
junctions provide a continuous unbroken 
path for constant resistance values. In- 
dividual grids are non-breakable, punched 
from a chromium steel alloy, and mounted 
in an unique under arrangement to attain 
efficient heat radiation. Continuous cur- 
rent capacities up to 180 amperes per box 
in ratings from 1/10 to 10 ohms are avail- 
able. All grids are insulated for 600-volt. 

Cutler-Hammer, Inc., 228 North 12th 
St., Milwaukee 1, Wis. 


Safety Switch 


(6) 


A new 200-amp type D safety switch, 
companion to the new 100-amp switch. 
They are side operated, and feature a 
quick break, and accelerated make. Other 
special features include visible blade con- 
struction, ample gutter space on each side 
for easy wiring, new patented fuse holder, 
and optional use of solder or crimp type 
lugs. Designed for residential and com- 
mercial applications such as lighting and 
appliance loads. 

Federal Pacific Electric Co., 50 Paris 
St., Newark, N. J. 
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look to the Leader 


KLEIN 
for uabiy 


CLIMBERS 


GRIPS 


HERE’S SAFETY—SERVICE 


you can always depend on. 
For Klein tools and equipment 
are designed better for your 
jobs— made of the finest ma- 
terials—individually tested 
and inspected. Look for the 
familiar Klein trade-mark— 
serving the electrical industry 
“since 1857.” 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


Write for your 
| free copy of the 
Klein Pocket 
Tool Guide 
Today! 
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Electronic level indicaturs in specially 
designed explosion-proof cases for instal- 
lation in hazardous areas. Explosion-proof 
Telstors have been produced to meet re- 
quirements of the NEC, Article 500, in 
Class I, Groups C and D; and Class II, 
Groups E, F and G. They are available 
in several combinations suitable for many 
different industrial and laboratory appli 
cations. They employ the standard Telstor 
continuous level indicator, which is a one 
tube, electronic unit for measuring mass 
or level of liquids, viscous fluids, powders 
and granular solids, regardless of whether 
they are conducting or non-conducting. 

Fielden Instrument Div., Robertshaw- 
Fulton Controls Co., 2920 N. Fourth St., 
Philadelphia 33, Pa 


Level Indicator 


(14) 


New design of the 10-inch Ceil-N-Wall 
ventilating fan resulting in improved per- 
formance at lower noise level. Model 
1021, with the new 9-petal turbo-radial 
impeller, embodies the latest design in air 
moving equipment. It will deliver 530 
CFM at highest of 3-speeds through 10 
feet of duct. Basic design changes are— 
air-moving surfaces of impeller have been 
increased by 50%; and turbulence is re- 
duced between petals of impeller account- 
ing for 40% of total noise reduction. 
Noise reduction is further enhanced by 
new inlet ring design. 

Fasco Industries, Inc., Rochester, N. ¥ 


Ventilating Fan 


(15) 


A new automatic dial telephone ex- 
change, which requires no line or cut-off 
relays, no pushbutton operation, no sepa 
rate power supplies. Hear the dial to 


Telephone Exchange 


and with the flick of the 
nected with your party. The exchange, 
about the size of a small hat box, handles 
all the operation normally requiring a 
switchboard and its operator. System re- 
quires but two wires from each phone 
station to exchange. Power is supplied 
by plugging exchange into any 110-volt ac 
outlet. Primarily designed for intercom- 
munication, exchange can be tied in with 
trunk lines wherever telephone company 
permits. In conjunction with trunk tie-in, 
a system of hold and transfer service for 
incoming calls can be incorporated. Other 
optional features include remote control 
operation for Bliss PA25 quick-heat am- 
plifier, busy signal with “gentle hint” to 
talking parties, and expansion facilities 
from standard 10 up to 40 or more lines. 
Bliss Electronic Corp., Sussex, N. J. 


dial you are con 





(16) 


\ new wall-type electric heating panel 
which combines the principles of both 
radiant and convection heating. Scien- 
tifically designed radiation fins of cast- 
aluminum which provide free fiow of 
heated air, and special deflector channels 
which force the heat outward, permit 
secondary air flow, and keep wall cabinet 
cool. It is available in automatic models 
with built-in thermostat or in manually 
controlled models. Used throughout the 
home, it provides a complete heating sys- 
tem, and is for use in added rooms, sun 
porches or any hard-to-heat room. It is 
rated at 1100 watts, 3753 Btu, and is 
available for 120 or 240 volts. Overall di- 
mensions are 2l-in. wide, 17-in. high, and 
2%-in. deep. Literature is available. 

Electromode Corporation, Rochester 3, 
N. } 


Electric Heating Panel 


Industrial Solenoid (17) 


A new line of strongbox industrial 
solenoids, designed with an emphasis on 
complete rating coverage, smaller size, 
greater flexibility, and longer life. New 
line also makes it possible to get a com 
plete, even distribution of 24 different 
ratings from nine basic frame sizes. This 
distribution is available in both push and 
pull, de and ac, 25 to 60 cycles, 24- to 
600-volt forms. 

General Electric Co 
es 


Schenectady 5, 
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New sensamin “PANEL-GLO” 


You need not forego the many advantages of a Benjamin 
Luminous Louvered Ceiling... comparative costs show why! 


Even when you compare on the simple basis of material and 
fixture costs alone, it is often more economical to use a Benjamin 
Ceiling as against conventional individually-hung units. Especially 
in areas where it is desired to modernize by lowering the 
ceiling to cover up ugly ducts, pipes or cracks, Benjamin 
Louvered Ceilings are even more economical. In addition 
to furnishing higher light-levels, these “ceilings of light” 
actually modernize old-fashioned store areas, school- 
rooms, offices, etc. to make them “look young again” 
without plastering or other re-decorating expense. 


Send for FREE “Sky-Glo” and “‘Panel-Glo” Data Bulletin. 
Benjamin Electric Mfg Co., Dept. H Des Plaines, Illinois. 


BENJAMIN L4)iiieg Egudemend 


sold exclusively through electrical distributors 
B-625J 
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NOW, figure the complete price of a ceiling-lighting job by the sq. ft.? 


NEW Simplicity brings down installed price? 
New, practical, easy-to-handle 3’ x 3’ translucent panels 
or louver sections. 


NEW, Easier Installation brings down installed price! 
No need to order “fill-in” size panels. Trim them yourself 
with scissors... right on the job... to the exact shape desired! 
New metal FINISHING STRIPS neatly hide trimmed edges 


one uver or lumir panel jobs. 


NEW, proven TRANSLUCENT plastic maierial means 
MORE LIGHT with CONTROLLED BRIGHTNESS. 


(Same material used for “*Sky-Glo" and ‘Panel-Glo,"’) 


Benjamin “‘Sky-Glo” and ‘‘Panel-Glo 
Ceilings are approved by 
Underwriters’ Laboratories 


Sq. ft. price includes all panels or louver sections as well 


as all the channels, fittings, etc. you need to complete the installation!® 
Wo calculating, no figuring.. just know the area of the room] 
No layouts necessary for regularly-shaped rooms, 
ent not Included, 


* lighting equipa 
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FLAME-PROOF — Bronco 60 Certified bears 
the flame-proof approval number P116BM of 


the United States and Pennsylvania Bureaus 
of Mines. 


PROOF OF CONTENTS—Jacket is certified 
by a registered professional engineer to con- 
tain not less than 60% Neoprene by weight. 
PROOF IS BRANDED—“...60% Neoprene 
by weight...” is vulcanized into the jacket 


along with type, size, number of conductors, 
voltage, and “P116BM” every two feet. 


OIL-PROOF — The rich Neoprene jacket of 
Bronco 60 Certified will not swell and crack 
when doused in oil. 


OZONE-PROOF — Around electric motors 
and generators Bronco 60 Certified resists at- 
tack of ozone. 


SUN-PROOF — Rays of the sun can’t break it 
down. In fact, Bronco 60 Certified is proof 
against all of rubber’s natur:l enemies. 


BE 
ot 
Sj a & 
= 


SS ‘heb 
} 
s) 


Sold nationally only through teading Electrical Wholesale Distributors 


cer: oy oF 


WESTERN INSULATED WIRE CO. @ 





Intercom System (18) 


Kay Lab’s television telephone intercom 
system, referred to as TV-T, resembles 
a conventional 17-in. television receiver 
with a telephone handset beside the screen. 
In making a TV-T call, the telephone re- 
ceiver is lifted from its hook. The caller’s 
image appears simultaneously on one-half 
of his screen and on one-half of the screen 
of the called party. When the latter an- 
swers, his image is shown on the remain- 
ing half of each screen. A simple adjust- 
ment enables either party to make the 
entire screen area available for a variety 
of uses, such as viewing signatures, blue 
prints, documents, miscellaneous articles, 
and the like. When set is not in use 
as TV-T intercom, the screen may be 
utilized for monitoring an_ industrial 
closed-loop television system, for receiv- 
ing subscription television, or for taking 
programs from the air in the same manner 
as a Staridard television receiver. TV-T 
is designed primarily for industrial appli- 
cation, but can also be used in banks, 
department stores and other operations 
As many TV-T intercom stations as de 
sired can be installed in a single system. 

Armstrong-Schramm Co., 548 Spreckels 
Bldq., San Diego 1, Calif 


Motor Control Centers (19) 


A new line of motor control centers, 
known as DA7093. Units will take nine 
NEMA Size 1 starter units, or six 
NEMA Size 2 units in the standard 90- 
inch trough without reduction in pull- 
box space. Starter units will be of either 
fusible or circuit breaker types. A new 
center bussing arrangement frees pull-box 
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space for wiring and increases vertical 
P : eee : eeoecee 


bus capacity from 300 to 600 amps. This . 
same arrangement also makes available FAST, EASY El EC TROMODE 
continuous main buses of 600-or 1200-amp saeehias eisai 


capacity in standard construction up 

through five sections. Trough is designed PI a A LL FLECTRIC 
to take straight-in wiring to main lugs. | e 

A separate insulator is furnished for each | , 
bus. Main buses are mounted in an edge- EFFICIENCY H E AT 3 R $ ha ve all 
to-edge arrangement and vertical bus ” 

bars are spaced on 5-in. centers. Incorpo- USER Triple A With 

rated in the DA-7093 are newly designed SATISFACTION FIle ASSUFANCE With... 


0 
split Type “B” terminal blocks which ” 100% SAFE 


allow starter units to be removed or in- 


serted without disturbing wiring. A new | ELECTROMODE'S Hot resis. 


method of grounding has been developed. tOr wires 


Cadmium-plated gliders, mounted on un- A T are insu. 
: : gest ’ 5 ° l 
derside of each unit, ground the unit to Advantages dd Up embedin’ 
. e 


cadmium-plated base upon which it rides. withi 
This grounding occurs before the unit YOUR PROFIT finned alumiqum a 
engages the bus bars. The same cad- h ing, occa POSitive 
mium-plated base upon which each control Here are some of the many places where —e rom fire, 
unit rests also acts as an isolating bar- ELECTROMODE can be profitably used: Ganed eed burn. This 
rier. Each standard section measures acts fl element 
13¥2-in. deep by 24-in. wide. HARD-TO-HEAT AREAS @ FACTORIES @ diffuser, resultg ees! 
Distribution Assemblies Department, OFFICES e ISOLATED BUILDINGS e greater heating tho. 
reneral Electri -lainville, Co omy. * 
General F F ille, Conn. PUMP HOUSES e METER HOUSES e a 
WATCHMAN TOWERS e FACTORY x Bene GUARANTEE 


OFFICES @ LOBBIES e STORAGE ROOMS num 
@ GARAGES and many other locations. 








SUSPENSION TYPE The Famous 
available from 10,000 to 45,000 


watts (34,150 to 153,675 btu). GE U NIT 
Adjustable louvers permit direct- MOTO R 


ing heat into working zone. Model T 
14-10 illustrated. otally enclosed con. 


Struction Protects mo. 


Cable Cutter (20) 


Armored electrical cable as well as 











they form a heart-shaped opening which 


provides a sliding, slicing action that 


EXPLOSION-PROOF SAFETY _ 
for heating hazardous areas sub- 

nad os podem, Rveiahie in SWI TCH 
three sizes: 2000, 4000, 6000 watts Built into ey 


(6830 to 20490 btu). Model CX-2 trom 
illustrated. 


forces the cable toward the tool’s fulcrum 
\fter cutting, the cable retains its round 
shape. Other cutting jobs are: non- 
metallic sheathed cable; service entrance 
cable; multi-telephone and communica- 
tions cable; super service cords; rope and 
garden hose; flexible conduit; trench-lay 
cable, etc. up to a maximum diameter of 
one inch. AUTOMATIC WALL-TYPE 
Thomas & Betts C th, N. J with Down-Flo principle distrib- Causing over 

: utes clean, healthful, fan-circu- thi 8 of theelement, 

Cold Cathode Lamp (21) lated heat at floor level. Avail- peg switch auto. 
able from 1500 to 4000 watts. onsen" uts off the 
Model WA illustrated. 


L q 
copper and aluminum conducto ‘ 0 ° : 
~o4 ee ee — & bs erecta PORTABLE sufficient for years of 
using the new No. 364 cable cutter. The and Suspension type. Avelichie Operation | 
new tool has specially ground and hard- from 1500 to 750U watts (5.122 . i 4 
ened, blunt cutting edges. Its blades are to 25,613 btu). Adjustable louvers 
of forged steel with %-inch overlap, thus permit directing heat into working life and r4 
allowing repeated sharpening. Togethe: zone. Model AN-30A illustrated. tion, 





A new design cold cathode fluorescent 
lamp which has the electrode concealed 
in the 25mm glass body of the lamp. Lamp 
is also equipped with clover leaf con 
tacts, which permits fixture manufactur- 
ers to use the same fixture bodies for 





Approved by Underwriters’ Laboratories 
a eI eee ee HEHEHE EEE Ee ee ee ee ee ee ¥ 
| 


ELECTROMODE CORPORATION 








Dept. EC-104, 45 Crouch Street, Rochester 3, N. Y. 


either slimline or cold cathode lamps : ® Please send us your FREE Electric Heating File, containing specifications, 
Absence of filaments in lamps makes them i illustrations, installations, prices and how to figure electric space heating. 
ideal f adi radar installati We are interested in Electromode Industrial Heaters 

— or fadio or fadar installations Electromode Home and Office Heaters 

where radio interference must be avoided Electromode Explosion-Proof Heaters 
Designated as Voltarc No. EC, lamp is 


available in standard 8-ft. lengths. Special 

lengths on request Address 
Voltarc Tubes, Ir 44 Cross St., Nor- City ‘ 

walk, Conn fT =e ee ee oe 


Name 
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From Kennecott... 


121,040,000 reasons 


why people should 
do something about 
their home wiring! 


15,130,000 times a month . . . for eight successive 
months! That’s how many appearances ads like 
the one opposite are making before Saturday 
Evening Post and This Week audiences! 


A total of 121,040,000 hard-hitting salesmen are 
going out to sell the public on residential re- 
wiring ... potentially one of the most profitable 
parts of your business. 


Look at it this way: Surveys show that 80% of 
the homeowners in your territory need their 
homes re-wired . . . need larger-sized wires, more 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


circuits and outlets. The market is waiting and 
willing. Kennecott’s down-to-earth, educational 
advertising campaign is made to order for it! 

This is your cue to jump in with both feet... to 
coordinate your own sales effort with Kennecott! 

* ” ~ 

Send for FREE copies of new consumer booklet, 
“The ABC of Home Wiring;” free newspaper 
mat ads, reprints and posters for your own local 


promotion. Write Kennecott Copper Corporation, 


161 East 42nd St., New York 17, N. Y. 
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Why couldnit it do that before ? 


Don’t blame it on the vacuum cleaner! It was Fuses blow Out; circuit breakers trip too often; 


doing the best it could on a stary ation diet! You lights flicker, or dim, when appliances are turned 

See, the wires in this lady’s house just weren't on; TV pictures are smaller than they should be. 

vam cera smelly Yo th nc haute is 10 or more years od, the 
- : ’ chances are that its Original wiring cannot Carry 

her many other electrical needs, all the current your appliances now need. 

And let's face jz “S4tol they ‘ring in your 
own home is in th ‘ame shape! Surveys show New houses suffer, too! 
that more than 50% of all American homes of 


Even if your house is brand new, its wiring 
today are Underwired! 


may become Overloaded if you add a Single 
mew appliance! An air conditioner or an elec- 


Here’s what happens! tric broiler, for instance 


How can you tell if your w 'ring is inadequate? What should you do? Why, do what the happy 


In addition to Poorly Operating appliances, here lady in the Picture aboye did! Consult your local 
are some other symptoms of electrical illness: electrical contractor. His up-to-date wiring 


Published for your information by Ke 


methods can make the electrical modernization 
of your home casier, thriftier than you think! 
Here’s what to do! 
If you own a house see your electrical con- 
tractor. He will check your needs, estimate costs. 
/f you plan to buy a house, it’s a smart idea to 
have the capacity of its w iring pre-checked. 
If you plan to build, consider the future. 
Average electrical needs increase 10% yearly! 
Many public utilities offer free adequate wir- 
ing service, Cal] yours! 
Free Booklet! “The ABC of Home Wiring 
Write now to Kennecott Copper Corporation, 
Dept. $6, Box 238, New York 46 N.Y 


COPPER CORPORA TION 
Fabricating Subsidiaries: ¢ HASE BRASS & COPPER co., KENNECOTT WIRE 


post and 
im SATURDAY EVENING re 
> ae readers. It is on 
se a per ma more than ena. million na 
an ‘a a regular series of Kennecott advertisements aimed 


Seubinhe home wiring. 
educating the public to the importance of ee 


NTENANCE 
ELECTRICAL CONSTRUCTION AND MAI 
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E] 
es) 
DOSSON 'F’ 


SPLIT BOLT 
CONNECTOR 





taps, dead-ends, service 
entrances, motor leads, junction 
boxes, ground wire-to-neutral 
connections 


Fabricated from high strength 


alloys, all component parts of the | 
new Dosson “F’’ Connector are cold | 


formed, insuring consistent uniform- 
ity and high quality. Can be used 
economically over and over again! 


Why It’s Your Best Bet: 


@ high clamping pressure insures tight 
contact 

@ maximum tightening force: high 
translation of tightening torque 

@ connector alloys possess greater 
physical properties than average 
steels 

@ longer bearing pressure bars avoid 
conductor crushing, load 
concentration 


@ smooth edges can’t cut lineman’s 
gloves, nick conductors 


@ withstands high overload, vibration, 
corrosion 


upon request. 
Write today! 


IN STOCK FOR 
IMMEDIATE 
DELIVERY 


YEARS OF 
TECHWICAL 
KNOW-HOW 


DOSSERT REPRESENTATIVES IN PRINCIPAL CITIES 


MFG. CORP. 


249 HURON STREET, BROOKLYN 22?.N_Y 


4 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 








(22) 


By forging the circuit bars into the 
main line connectors at a 20° angle for 
easy wire insertion of every branch circuit 
wire CAN neutral bars have been devel- 
oped into units of unusual strength and 
adaptability. Illustration shows unit on a 
plastic block to be used for mounting. 
Also available without mounting block. 
Features are: can be used in limited space ; 
wires are not crossed but connections are 
made parallel to each other; no spreading 
of wires away from screw head; washer 
head screws are eliminated; wires are in- 
serted in V-shaped hole when screw is 
pulled down; larger wire range is offered 
as circuit taps take No. 14—6 and main 
line load is 250MCM—6. 

Ilsco Copper Tube and Products, Inc., 
Mariemont Ave., Cincinnati 27, Ohio 


Neutral Bar 








"deaaeadaaa 


(23) 


A new low wattage wall heat fan is 
available. Separate switches for fan and 
heat are located near top of heater and a 
neon indicator light glows when heater is 
working. It is for use in small rooms 
such as dressing rooms, nurseries, di- 
nettes, dens, etc. Unit has a louver grille 
which forces the flow of warmed air 
downward to warm a room from the 
floor up, with less heat waste at ceiling 
level. Resistance coils are Nichrome wire 
and fan action induces constant air flow 
over coils preventing oxidation and dete- 
rioration through red glow and maintain- 
ing even “black heat”. The heavy-duty 
motor is a single-phase induction type 
and the 4-blade fan is dynamically bal- 
anced. Thermostatically controlled heat- 
ers offer the same features as manually 


Fan Heater 


controlled plus a built-in 25-amp thermo- 
stat. Finishes are bronze, white enamel 
or stainless steel. 

Thermador Electrical Mfg. Co., Los 
Angles 22, Calif. 


(24) 


A new pendant type of vapor-tight 
lighting fixture for industrial use desig- 
nated type “BOB”. An annular slot be- 
tween the reflector and body permits con- 
vection currents around glass globe to 
flow upward and escape instead of re 
circulating under reflector and thereby 
deposit excessive dirt on reflecting sur- 
face. A vertical fins are cast 
integral with body to radiate heat and 
to create convection currents over exterior 
surfaces. The body is conically shaped. 
A two-piece porcelain mogul screw base 
lamp receptacle simplifies wiring as one 
piece is removable for wire 
terminal screws of receptacle base. Avail- 
able with dome, deep 
angle r¢ flector. 

Pyle-National Company, 1344 N. Kost- 
ner Ave., Chicago 51, IIl. 


Lighting Fixture 


series of 


access to 


owl and 30-degree 


Cable Inspector (25) 


This new cable inspector is an auto- 
matic electrical wiring inspection system 
based on continuous scanning circuitry 
developed for the chemical processing 
industry. One feature is automatic re- 
sistance measurement. Conductors are 
scanned at the rate of one per second. 
Standard unit is capable of checking in- 
sulation resistances to 110 megohms at 
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This FREE RLM BOOK brings you valuable information 
on the Proper Specification of Industrial Lighting Equipment 


provides you with Specification Data covering 


4 ESSENT 


and the names of manufacturers from whom you can 





These are the 4 ESSENTIALS TO GOOD 
LIGHTING EQUIPMENT PERFORMANCE 
ASSURED BY THE RLM LABEL: 

1, High Light Output—to assure you of 
MORE LIGHT FOR YOUR MONEY 

2, Proper Shielding—to assure you of 
MAXIMUM PROTECTION FROM 
HARMFUL GLARE 
3. Quality Construction—to assure you of 
MINIMUM MAINTENANCE COSTS 
4, Uniform Quality from fixture to fixture 
—to assure you cf UNIFORMLY 
SATISFACTORY RESULTS throughout 
the lighting system 











@ Everyone who buys, sells and specifies 
industrial lighting equipment should have 
a copy of this helpful 52-page reference 
work. It contains nationally-recognized 
standard specifications for 75 types and 
sizes of industrial lighting units. Hach one 
of these specifications incorporates the first 
three of the four “Essentials to Good Per- 
formance” listed at the left. 


The RLM Specifications Book also explains 
fully why the RLM Label on lighting units 
is a Warranty for Uniform High Quality. 
It points out why you can rely on RLM- 
Labeled units of the same manufacturer to 
maintain a certain quality level within 


= ame 


R 


te 


a ee 
s 4 n 
3 


ALS to GOOD LIGHTING EQUIPMENT PERFORMANCE 


secure such equipment 


your lighting system. Knowing that you 
can depend on such uniform quality, saves 
time, money and labor, in terms of such 
factors as uniformity of illumination, mini- 
mum service interruptions, low operating 
and low maintenance costs. 


Also included with this free book is a list 
of the manufacturers who make RLM-Lab- 
eled lighting units. Act now to get up-to- 
date on proper specification of lighting 
equipment that assures you of 4 Essentials 
alGeel Lighting Equipment Performance! 
Send for your free copy of the RLM Spec- 
ifications Book. RLM Suendnode Institute, 
Suite 819, 326 W. Madison St., Chicago 6, Ill. 


[ M: STANDARDSS INSTITUTE 


NA CORBPORAY 


I IE EEN Sa 
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achieved 

In addi 

tior inspector ised to locate direct 
shorts and automatically “ring-out” mul 
tiple circuits. It itomatically identify 
individual es in multiconductor cables, 
conduit ire $ nd t rminal boxes 
table units 

init incorpo 

rols and adjust 

nspection func- 

t is used in conjunction 

with the Master for identification of cable 
ircuits only. The two units are self-con- 
tained, operating on 115-volt, 60-cycle 


Ip] Case dimensions are 24-in 


by 14-in 


Rural Regulator 
\ new 


having 
signed for 
tap-cnhanging 
indicator 
ground, 1 l-w 
bly in ORTO 
vhich may 
tank \ 
across the s rr is avail 
ible in 14- and 25-amp sizes, of 7620 volts, 
for use o1 iulti-g led ye circuits 
of 7.62/13.2, 7 , 4.96/13.8, of 
6.9/11.95 ky Cc round terminal 
Ss provided | 

Line Mati 

V/ | 


Magnet Brakes 


\ compl 
brakes 
asy sing]! 
ised for 
lrive s 

and o! 

ne Star 
23-inch d 
a self-cont 
be changed 
magnet assen 
be removed f1 
ing any of the 
shoe linings 
moving brake s 
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THE FACTS 
OF LIGHT 


and THOMPSON 


POLE UNITS 


FACT NO. 1: ONLY “SERVISAFE” 
UNITS PERMIT GROUND LEVEL MAIN- 
TENANCE FOR POLE-MOUNTED LU- 
MINAIRES. A disconnecting and low- 
ering hanger mechanism allows 
workman to lower luminaire for 
servicing and then reposition it with 
minimum effort and complete safety. 


FACT NO. 2: ALL SERVICING HAZ- 
ARDS ARE ELIMINATED. Workman 
has both feet on the ground and both 
hands on the job at all times. In ad- 
dition, lowered fixture is “dead” be- 
cause live contacts remain at pole top. 


FACT NO. 3: SERVICING TIME AND 
COSTS ARE REDUCED TO MINIMUM. 
One man, using only a light vehicle, 
now can maintain pole-mounted lu- 
minaires in a fraction of the time for- 
merly required. Faster servicing and 
elimination of costly auxiliary equip- 
ment assures substantial savings as 
well as increased lighting efficiency. 


FACT NO. 4: “SERVISAFE” POLE UNITS 
ARE SUPPLIED AS COMPLETE PACK- 
AGES READY FOR WIRING AND 
ERECTING. Featuring decorative as 
well as functional qualities, both sin- 
gle and double-arm models can be 
furnished with a variety of new steel 
and aluminum poles. “Servisafe” 
Bracket Units for wall and wood pole 
mountings also are available. 


<——_ VY 
] / Write for Bulletin WPH-54 
for additional 
details. =] 


THE LHOMPSON ELECTRIC CO. 


1157 POWER AVENUE ° CLEVELAND 14, OHIO 
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... AND THOMPSON DISCONNECTING 


AND LOWERING HANGERS! 


FACT NO. 1: Around-the-clock plant efficiency re- 
quires regular planned maintenance of lighting 
equipment. 


FACT NO. 2: Only high-bay lights suspended from 
Thompson disconnecting and lowering hangers can be 
serviced easily and safely ... at floor level. 


FACT NO. 3: Plants equipped with Thompson hangers 
are setting records in safety. No ladders, scaffolding 
or hazardous practices are needed for luminaire 
maintenance ... one man quickly cleans and relamps 
lowered fixture while standing on the floor. Electrical 
dangers are eliminated by Thompson hangers because 
lowered fixtures are “dead”. 


FACT NO. 4: Thompson disconnecting and lowering 

hangers cut maintenance costs by saving man hours 

... reducing accidents. One man can clean four times 

as many Thompson hanger-equipped lights per hour 

as two men servicing fixed-position lights by means 
of ladders or scaffolds. 

To learn the complete facts of light, write 

today for the new illustrated BULLETIN TH-52. 

. DISCONNECT 2. LOWER 3. SERVICE 4. REPOSITION 


Power Saw (28) 


A portable power pipe saw for on-the- 
job cutting of 2-in. to 8-in. cast iron and 
steel pipe as well as bar stock and beams. 
It weighs 120 lbs. and operates in a space 
25 inches wide. Chain pipe vise clamps 
Guillotine saw to pipe, ready to cut, in a 
matter of seconds. Machined cast steel V 
saddle base assures a square cut at right 
angle to pipe. Available with electric or 
air motor. 

E,. H. Wachs Company, 1525 N. Dayton 
St., Chicago 22, Il. 


Starter (29) 


Air thermal fluorescent starter, called 
“Instamatic”, fits all standard, starter 
type fluorescent fixtures. Its operating 
principle is based on air thermal action 
and no glow switch tube is employed. 
Other advantages are: automatic cut-out, 
automatic reset; saving in power con- 
sumption; one cycle positive starting; 
operates under extreme conditions (volt- 
ages as low as 93 volts, temperatures 
minus 50° to 135° and on ac or de current. 

Verd-A-Ray Corporation, 615 Front 
St., Toledo, Ohio 


a 


Transformers (30) 


Newly developed tap changers for de- 
energized operation are now standard 
equipment on large Allis-Chalmers trans- 
formers. Principal features of mechanism 
are the design of its contact area and a 
flexible action which maintains equal 


pressure on moving members to make 


THE THOMPSON HHO SDCOMOLOM) cai of rounded, movable, solid copper 
bridging contacts against a cylindrical 


1157 POWER AVENUE @ CLEVELAND 14, OHIO shaped stationary contact. Contacts are 
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G:W Oil Fuse Cutouts 


The type “FC” oil fuse cut- 
out is primarily intended 
for fusing or switching pri- 
mary circuits in under- 
ground or overhead instal- 
lations. The cast steel tank 
(hermetically sealed and oil 
filled) provides maximum 
protection by safely with- 
standing the high pressures 
created when the high volt- 
age fuse clears a heavy 
short circuit. 

The switching contacts are 
beryllium copper. Fuse 
links are simple and inex- 
pensive, easily replaceable 
in the carrier on the remov- 
able cover of the tank. 


Welded steel boxes with 
cutouts on top, enclose 
connections to feed and 
load circuits. 


The gang operating mech- 
anism provides for three 
phase load break switching. 





RATINGS 





Size Volts Amperes 





FC31 2,500 
FC42 5,000 
FC62 8,000 











Bulletin CA52 gives data 


2 SP a and prices. Write for copy 


or ask your representative. 


G&W ELECTRIC SPECIALTY CO. 
7780 Dante Avenue, Chicago 19, Illinois 


Representatives in principal cities of U.S.A. In Canada—Powerlite Devices, Ltd., Toronto 


CS41 


located in a semi-circle around the tap 
changer panel assernbly ready to receive 
the movable contacts as operator changes 
bridging arrangement. On 3-phase trans- 
formers, tap changers are operated in all 
phases from a single external handle. 
Tap changer assembly is accessible for 
periodic inspection through man-holes in 
tank cover. 

Allis-Chalmers Manufacturing Co., Mil- 
waukee 1, Wis. 


Electric Lift (31) 


New mobile electric lift with 40-ft reach 
for use in servicing overhead power lin 
and street lights is designed for one-man 
operation. Lift is powered independently 
of truck engine by gasoline-driven gener- 
ator set that actuates three electric 
motors, one to raise and lower boom, 
another to telescope it, the third to rotate 
it. Dual controls in rotating base and 
elevating work platform make one-man 
operation possible. Unit may be mounted 
on any dual-wheel truck of one ton capac- 
ity or more, requiring only four bolts for 
mounting. Patented directional control 
moves rig in direction of its movement, 
lifting boom when lifted, lowering it 
when pressed down, etc. Lift is also built 
with 30-ft and 60-ft boom. 

Telsta Corp., Sunnyvale, Calif. 


Controller (32) 


The new “400” series capacitrol is 
an electronic controller. Available in 
many control forms, this completely self- 
contained, direct deflection, indicating 
controller is adaptable to a multiude of 
process applications. It can alsu be used 
for such applications as indicating and 
controlling voltages, current, speed and 
similar variables in process industries. 
It operates on the electronic control prin- 
ciple. A two-compartment aluminum case, 
designed for either surface or flush 
mounting, houses the components. The 
upper section contains a plug-in type 
measuring system, the lower a plug-in 
control chassis. Both black molded 
plastic cover sections are gasketed for 
protection against dust and moisture. 
Bulletin F 6314 and Educational Bulletin 
No. 9 are available. 

Wheelco Instruments Division, Barber- 
Colman Co., Rockford, Ill. 
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A Control Room 


This 


with Everything Under Control 


" oy 2 
“ 





Wakefield 


Ceiling 
eos 7 


LIGHT 
CONTROL 


SOUND 
CONTROL 


AIR 
CONTROL 


iis intl er a | 
Control Room of the Justin R. Whiting Plant, Erie, Michigan, 
newest plant in the Consumers Power Company system and 
considered to be among the ten most efficient in America. 


It is not hard to see why a Wakefield Ceiling was chosen for this control 
room, which contains the vital plant controls as well as the controls for 
the outdoor switching equipment. In the first place, the low brightness 
illumination (60 footcandles maintained) is evenly distributed, without 
glare or shadows, creating a total luminous environment for accurate 
reading of the dials. 

In the second place, noise is effectively reduced by acoustical baffles filled 
with fiber glass. And in the third place, air is diffused into the room 
through air diffusers integrated with the ceiling. (Another method is to 
diffuse air through the spaces between the baffles and the corrugated 
Plexiglas panels.) 

More and more the trend is toward a multi-functional ceiling unit like the 
Wakefield Ceiling. For information that will help you plan complete 
ceiling installations, write to The F. W. Wakefield Brass Company, Ver- 
milion, Ohio. In Canada: Wakefield Lighting Limited, London, Ontario. 


COleKeficldl wer ALL Lighting 


THE STaR THE WAKEFIELD CERING 
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Here’s Why the USERS | | 


appreciate = 
Cd 
INDUSTRIAL 
EXHAUSTERS | #3: 


Factory : 
mainte- a a, 
> | 


nance men 


Interchangeable Hubs (33) 


New interchangeable hubs for rain- 
ne sht equipment, enabling distributors to 


ave more stock flexibility without having 
Reick and \- on | a high inventory on each item. The rain- 
erami m. § . rt . . 
operators VS) tight NEMA 3 enclosures, with 200-amp 
= oe size capacities include safety switches, 
WY Ww / unit breakers and service control equip- 
. ment. They have a round opening in the 
top end wall which is covered by a blank 
plate with a gasket. The blank plate is 
fastened in place with bolts and can be 
replaced in the field with any one of inter- 
changeable type hubs, in sizes 34-in. to 
"e 
2-in. 
Cutler-Hammer, Inc., 228 North 12th 
St.. Milwaukee 1, Wis 


plant 
engineers 











ENDURANCE 


Punishment-proof construction in- 
cludes all-welded, heavy steel plate 
housings and rotors; oversize shafts 
and bearings to take continuous gas 
exhaust or materials conveying 


EFFICIENCY service. 
Smooth interior surfaces with no rivet MODELS FOR EVERY JOB 


heads to cause friction, mean high eff- : oa 

ciency air or materials exhausting with “Buffalo” Exhausters are built in 

“Buffalo” Industrial Exhausters. This, models for high temperatures, cor- 

plus easy maintenance, means lower oper- rosive fumes, erosive or stringy 

ating cost. materials—even forced draft appli- 
cations. 


Fittings (34) 

WRITE TODAY FOR : 
BULLETIN 3567 \ new line of circuit breakers and 
motor-starting switches for hazardous 
locations. They are designed for Class I, 
Right, Type “AW” groups C and D (NEMA Type VII); 
Air Wheel Class II, groups E, F, and -G and Class 
III (NEMA Type IX and V). With 
ferrous alloy bodies and aluminum alloy 
covers, these Pylets are available in 
single or two-gang types with dead-end or 
through-feed hub arrangement, ™-in., 
¥%-in. and l-in. sizes. Ratings: circuit 
B U F F A LO F 0 RG E Cc 1) M PA N Y breakers up to 30-amp, 120 volts ac. 
a ae Buffalo, New York Motor starters up to 1 hp. The manual 
motor-starting switches are available with 
PUBLISHERS OF "'FAN ENGINEERING” HANDBOOK or without overload pri ‘tection and inter- 

Canadian Blower & Forge Co., Led., Kitchener, Ont 


ec ete we . able heater units. 
Sales Representatives in all Principal Cities changeab 2 


yle-National Company, 1344 N. Kost- 
Panel Breezo Fans . Belted Vent Sets Belt-Air Fans Py le a 0 “¢ > os 
Breez-Air Attic Fans ° “L” Breezo Fans . “NV” Breezo Fans ner Ave., Chicago 51, I! 


Far Right, Type “MW 
Material Wheel 
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(35) 


\ new vane-type Calrod heater for air 
and surface heating is designed for a 
multitude of applications, including pipe, 
platen, valve and pump, process machin 
ery, compound tanks, and machine sur- 
face heating. The U-shaped depression 
vane accommodates heat- 
and provides a flat surface 
with conveniently-located holes for easy 


Heater 


created in the 
ing element, 


mounting \ large radiating surface is 
made possible by the 134-in. wide vane, 
and the new heater resists mechanical 
shock and vibration. It is rated at 25 


watts per linear inch or 14.3 watts per 
square inch of heater surface. Available 
in lengths ranging from 20 to 100 inches, 
500 to 2500 watts, for either 115 or 230 
volts. 

General Electric Co Schenectady 5, 


\ 


(36) 





WALL BRACKET 


luminaires 


for mercury vapor 
In addition to the patented 
hinging feature, which allows aluminum 
alloy bracket to be folded against build- 
ing wall for easier servicing, the bracket 
also has a specially designed adapter 
which holds the mercury vapor trans- 
former. If transformer maintenance is 
required, transformer can be removed 
without disturbing the bracket mount- 
ings. Manufactured by NEPO Manufac- 
turing Co., 527 South Wells St., Chicago 
7, Wl 


Welder 


\ new 


(37) 


NEMA-rated, recti- 
fier-type welder with a current range of 
20 to 375 amps. It utilizes the moving 
design, obtaining current 
adjustments by separation of primary coil. 
Stepless current control and highly ac- 
curate amperage settings are made pos- 
sible by this design. Windings are alumi- 
num and silicone insulation is used on all 

ils. Cooling coils and rectifier 
stacks is provided by forced-draft venti- 
lating fans. Operating on the updraft 
principle the fan can be reversed by 
spring loaded toggle switch to blow dust 
from stacks. A polarity reversing switch 


300-amp, 


“1 
cou 


primary 


ior 





eeethanks to 
HUBBELL 


Tiviet lock 





























































TRADE -MARK 


4-WIRE 
ELECTRICAL 
CONNECTORS 


Wherever portable electrical ap- 
paratus is used, Hubbell Twist- 
Lock is recommended for 2, 3 or 
4-wire systems. 

Twist-Lock 3 and 4-wire sizes 
are available grounded and not 
grounded. 


base 





Hubbell sales engineers 
will gladly consult with 
you on special problems. 
Write Dept. C-1 today for 
help or information. 






















































4893 Seal-tite rubber 
cover and chain used 
to close face of 7408 
when not in use. 
(Unit not shown) 










HARVEY HUBBELL, 
BRIDGEPORT, CONNECTICUT 


wnat iE 2s 
iy Mite sae at 


> # ~ 
























7413 Connector 
body 


Mobile cafeteria trains, an entirely 
new idea in feeding large numbers 
of employees, are now employed at 
the new Torrence location of the El Se- 
gundo Division of Douglas Aircraft 
Company, Inc., California. The food 
is transported to all parts of the 214- 
acre plant, piping hot and ready to 
serve, by means of 12 three-car 
trains. 

Hubbell Twist-Locks play an impor- 
tant part in this operation. When the 
battery-powered train pulls up to its 
station, the operator Twist-Locks the 
unit to a plant outlet to supply power 
for refrigerators, ovens, etc. In addi- 
tion, each car is inter-connected with 
4-wire Twist-Locks. 

Here is another practical mod- 
ern application showing the ver- 
satility and dependability of Twist- 
Lock, first and still the finest 
self-locking connector made. 












Do it better . . . Do it 
electrically! 


NATIONAL ELECTRICAL 
WEEK, OCT, 18-24 









INC. 


21HHS4 












THE ONLY comPLeTE 


IRE-PULLING 
POWER TOOL 


Weight 
without 
brackets 
65 Ibs. 


ONLY ONE SETUP | 
IS NEEDED! 


PUSHES 45 Ft. of fish tape per min. 
PUSHES around five 90° bends. 
STOPS automatically if obstructed. 
PUSHES 175 Ft. of .060” x 4” usable highest 
quality tape. 
MAY BE USED in any position. 
INDICATOR shows how many feet of tape is | 
pushed into conduit. | 
ee @-R 
PULLS 17 Ft. per minute, full load. 
PULLS 1200 Lbs. (equals pull of 8 men). 
PULLS wire in %4” to 2” conduit. 
OPERATES on 115 Volt AC or DC Current. | 
RUGGED, Heavy Duty Construction. 
en | 
SAFE! The fish tape is always in the conduit | 
or in the tool . . never free to come in con- | 
tact with moving machinery, bus bars, live | 
wires, etc. 


AVANABLE Genere! Hectric Supply Co. 
THRU YOUR, Groayber Slectric Co. 
NEAREST 


 BARTH 


CORPORATION 


12652 BROOKPARK &£O., CLEVELAND 29, O. 





is standard equipment and access for 
maintenance is simplified due to the unit’s 
removable side Designated 
6WR30B, the welder is available for 
220/440 or 550 volts operation. 

General Electric Co., 
NV. Y 


covers. 


Schenectady 5, 








Wall Heater (38) 


A new radiant electric wall heater with 
1 thermostat and pilot light forming an 
integral part of the unit. There are two 
models, designed for surface mounting 
rated at 1250 and 750 watts respectively. 
Either may be had for operation on 230 
or 115 volts ac. Heater has a thermostat 
containing a pilot light and is completely 
wired. Thermostat is a double pole, 
single throw temperature controller which 
automatically cuts off all current to 
heater whenever room temperature 
reaches thermostat setting. 

ThermoRay Corporation, 141 East 44th 
St., New York 17, N. Y. 


Instrument (39) 

The Brunt ground detector and alarm 
is a sentinel to warn of accidental grounds 
as soon as they occur on power lines. It 
is enclosed in a gray crackle finished 
steel cabinet, 16-in. by 8-in. by 8-in., 
weighing about 14 lbs. On the face of 
instrument there are 3-phase indicator 
lights, a red bull’s-eye warning light, a 
fuse holder, a neon indicating light, and 
a reset button. When alarm is wired into 
power system, the 3-phase indicator lights 
glow with equal intensity until a ground 
occurs on the system. Connections to 
ground alarm should be made at the main 
distribution panel, although unit itself 
may be installed in any spot convenient 
for the maintenance department to ob- 
serve. 

Parr Manufacturing Corp., 44 Austin 
St., Newark 5, N. J. 


Drilling Machine (40) 


A new type mechanized Mole diamond 
drilling bit and portable drilling machine. 
Mole is designed to turn out either a pro- 
duction job or an individual hole at a 
minimum of time and expense. It uses 
specially designed diamond bits, and can 
cut through hard aggregate and steel re- 
inforcing bars. It will drill through con- 
reinforcing bars, eye-beams, and 
any other hidden jobs. Mole will 
cut a one to six-inch diameter hole in a 
foot of concrete in less than two minutes. 
It will drill one-half to six-inch diameter 
holes, 18 inches deep, 
Unit is mounted on 

Molco Drilling 
20th St., N. 


crete, 


pipe or 


in one operation 
wheels. 

Machines, Inc., 
W., Washington, D. C. 


1100 


<\ 
4 


Nw 


mi ' 
om. 
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(41) 


\ combined arrester-cutout device for 
economical protection of rural trans- 
formers, consists of a Type D valve ar- 
rester and an open-link STF fuse cutout 
[ype D valve arrester has a low impulse 
sparkover and low IR drop. It is a por- 
celain-housed unit that provides all the 
features of L-M’s Type E valve arrester, 
including the isolator. Arrester-cutout 
device is available in three ratings—9-kv 
arrester with 7.8-kv cutout, 10-kv with 
7.8-kv, or 15-kv with 15-kv. The com- 
bination device is angle mounted to facil 
itate re-fusing the cutout. 

Line Material Co., 700 W. 
St., Milwaukee 1, Wis. 


Arrester-Cutout Device 


Michigan 


(42) 


A new low cost thermostat for electric 
heating, including radiant panels, wall 
heaters and other types. Thermostat is 
actuated by metal bellows, which responds 
quickly to temperature changes. Designed 
for individual room temperature control, 
thermostat maintains temperatures be- 
tween 64° F and 80° F, with a maximum 
operating differential of 2° F. Adjust- 
ments for desired temperature are made 
with a convenient dial on face of thermo- 
stat. Unit has a switch rating of 20 amps 
(non-inductive load) at 125 or 250 volts 
ac, % hp at 115 volts ac, 1%4-hp at 230 
volts ac. It is approved by Underwriters’ 
Laboratories. Control is contained in a 
plastic case that extends 17%-in. out from 
walf. Unit mounts directly on standard 
2-in. by 3-in. switch box with two screws. 

Fulton Sylphon Div., Robertshaw-Ful- 
ton Controls Co., Box 400, Knoxville, 
Tenn. 


Thermostat 
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and here are the figures to prove it... 


AREA: 

GRATELITES: 
FT.-CANDLES: 
BRIGHTNESS READINGS: 


LUMINAIRES: 
ROOM COLORS: 
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PIERCE 


QUALITY 


FUSES 


build your 


reputation 


ad 
assured by Pierce Screen 


pr ovide better Venseil construction. Gases and 
° heat are allowed free escape. 
protection 


pi No unnecessary blows during 
ee safe overloads 


\ thanks both to famous 
Pierce balanced lag link con- 
struction and unique Pierce 
screened venting. 


No danger of afterblow 


. because dangerous gases 
and heat cannot build up in 
the case. Pierce cases last 6 to 
8 times longer ! 





WRITE TODAY for 
this helpful bulletin 
m/ 8 §€=«oon lower fuse costs. 
Start NOW to save 
and profit through Pierce 
y protection ! 


ilso a complete 
line of quality 
non-renewable 


fuses, 


PIERCE RENEWABLE FUSES, INC. 
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10% to 40% Cooler Operation | 





FHP Gear-Motors (43) 


A new line oi fractional-horsepower 
gear-motors. Motors are reconnectable 
exterally to reverse direction of shaft 
rotation. Large bearings are locked to 
carry motor shaft thrust in either direc- 
tion. Helical planet gears on concentric- 
shaft motor mesh with an integral ring 
gear, absorbing shock loads. A solidly- 
fixed worm gear on right-angle shaft 
motor assumes full rated output with no 
uneven speeds. Both motors are designed 
for use on such applications as machine 
tools, pumps, printing equipment, con- 
veyors, strip feeders, material handling 
equipment, commercial laundry equipment, 
and advertising display devices. Con- 
centric-shaft motor is available in ratings 
of 4, %, % and % hp, from 14.5 to 520 
rpm, 115/230 volts single-phase and 
220/440 volts 3-phase. Right-angle shaft 
gear motor is available in ratings of 1%, 
4%, Y% and % hp, from 24 to 148 rpm, 
115/230 volts single-phase and 220/440 
volts 3-phase. 

General Electric Co., Schenectady 5, 
N.Y 


Product Briefs 


(44) MiniTec, Los Angeles, Calif., 
has developed a chemical-type thermal 
switch marketed under the trade name 
MiniTherm. . . . (45) A re-designed 
portable winch-hoist has been an- 
nounced by the Lug-All Company, 
Wynnewood, Pa. . . . (46) Hopkins 
Engineering Co., Pasadena, Calif., has 
developed a new Hy-Therm subminia- 
ture high temperature capacitor. 





(47) Rodale Manufacturing Co., Inc., 
Emmaus, Pa., has announced that a 
built-in wing-type wrench has been 
incorporated into the design of the 
pin type weatherproof socket. ... (48) 
Venus Products Co., Chicago, Ill., has 
introduced a new instrument, called 
the Phasometer 


(49) Slaughter Company, Piqua, 
Ohio, has introduced a new high-volt- 
age insulation tester with buzzer sig 
nal on breakdowns. ... (50) A new 
type wire stripper, cutter, crimper and 
soldering tweezer, known as the “Won- 
der Wire Worker”, has been developed 
by Lindly & Company, Inc., Mineola, 
Bin Beg OOo Us 


(51) Joseph Pollak Corporation 
Boston, Mass., has announced a newly 
designed line of series 100 and 300 
de solenoids. .. . (52) A new motor 
starting relay, 3ARRI, designed to 
start single-phase capacitor-start, and 
capacitor-start capacitor-run fractional- 
or integral-horsepower motors, has 
been announced by General Electric 
Co., Schenectady, N. Y.... (53) Im 
proved hand wire stripper for general 
work and production jobs has been 
announced by Crown Industrial Prod- 
ucts Co., Woodstock, IIl. 


(54) Plug in type enclosed air 
circuit breakers for general commercial 

















and industrial applications are now 
available having continuous ratings of 
1600 amps and less. Manufacturer is 
Roller-Smith Corp., Bethlehem, Pa. 

. (55) Control Systems, Inc., Brook- 
lyn, N. Y., have developed Series 250 | 
voltage boosters for air conditioners, 
industrial refrigeration machines. . . 
(56) A new electrical cord for use 
with power saws, drills, grinders, buf- 
fers has been announced by United 
States Rubber Co., New York, N. Y. 


(57) Electric Controller & Manufac 
turing Co., Cleveland, Ohio, has an- | 
nounced a 50,000 kva interrupting ca- | 
pacity air break motor starter... . (58) 
\ new line of stationary batteries spe- 
cifically designed for use in switchgear, 
control, and auxiliary power applica- 
tions has been developed by C&D 
Batteries, Inc., Conshohocken, Pa... . 
(59) A new, heavy-duty, 2 kw ultra- 
sonic power generator, the Sonogen 
2,000, has been announced by the 
Branson Ultrasonic Company, Stam- 
ford, Conn. 


(60) A high dielectric, abrasion re- 
sistant insulating compound for tools 
and equipment has been developed by 
the Insl-X Sales Co., Ardmore, Pa. 

(61) Miller Electric Co., Pawtucket, 
R. I., has announced plastic cord sets. 

. (62) A new replacement-type igni- 
tion transformer, designed to fit almost 
any type of domestic oil burner, has 
been announced by General Electric 
Co., Schenectady, N. Y. 


(63) Machinery Electrification, 
Northboro, Mass., has developed the 
MEK-2110 electronic time delay relay 
designed for use wherever an adjustable 
time delay is required. ... (64) A mag- 
netic amplifier voltage regulator, known 
as Recostat, for exciter control appli- 
cation has been developed by the Reg- 
ulator Equipment Corp., Paterson, N. 
5. (65) American Truck Equipment 
Ce. "Portland, Ore., has announced two 
new hydraulic derricks, Models HF-19 
and HT-25, with a 100° arc power- 
operated range. 


(66) A concrete insert has been de- 
signed by the Kindorf Division of Steel 
City Electric Co., Pittsburgh, Pa... . 
(67) Industrial Products Co., Phila- 
delphia, Pa., has announced a new 
lockout device for electric switch and 
fuse boxes. . . . (68) An 8-ft post 
lantern made of thermoplastic material 
has been developed by Plymouth In- 
dustrial Products, Inc., Plymouth, Wis. 





(69) A new automatic timer and cycle 
control has been introduced by Johnson 
Fare Box Company, Chicago, Ill... . 
(70) A new electronic relay for use in 
remote control applications as well as 
temperature control has been developed 











Assurance of 
\ Better quality, 


) Bigger profits 















by Deltron, Inc., Philadlphia, Pa... . 
(71) Resistance Products Company, 
Harrisburg, Pa., has announced new 
Type L resistors, designed to perform 
in extremes of humidity, altitudes and 
corrosive influences. 


















MOTORDOR KITCHEN FANS 
AND ELECTRIC FAN-TYPE HEATERS 


@ Today, more and more of the nation’s leading Electrical Con- 
tractors are standardizing on Broan Kitchen Fans and Bathroom 
Heaters. The Broan line is your assurance of not only better 
quality and bigger profits, but also greater ease of installation, 
unrivaled performance, PLUS tested merchandising support and 
local co-operative promotion. 












A few Broan Units are pictured 
below. Mail coupon today. 

















No. 11 MOTORDOR 10” Wall Fan, with Insulated and 8” Chain-Control Fan No. 


Motor Operated Outer Door, Telescoping Sleeve, and = oo kitchens 
**Fantom-Gril"*. 7 



































No. 451 Ceiling or Wall 





8” Ceiling Fan No. 860 
. . adaptable to big 





pes ; : Fan (10”) with back draft No. $-12 Electric renee 
variety of installations. damper and stainless steel Settieanns Caster Ss 
grill, 1200 watts, 




















BROAN Mfzg., Co., Inc 
1677 N. Water St., Milwaukee 2, Wis. 





Please send me a FREE copy of “Extra Profits 
on Every Job." 
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1677 N. Water St. 
No. U-15 Electric or’ 

Bathroom Heater . Milwaukee 2, 
1500 watts. ; Wisconsin 
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Catalogs, Bulletins and 
Engineering Data 


(72) Exvectronic Conrrots for heat- 
ing and ventilating systems are ex- 
plained in principle in booklet F 6437, 
24 pages. Barber-Colman Co. 


(73) Dynamic BaLaNncING Ma- 
CHINE available in three models hav- 
ing 10-, 500- or 4000-lb capacities. 
6-page booklet describes assembly and 
operation of the unit. Insulation and 
Wires Inc. 


(74) Evecrric Hammers, their ap- 
plications and relative efficiency es 
compared to hand tools are covered in 
this illustrated 20-page booklet. Black 
& Decker Mfg. Co 


(75) DuistrRinsuTION TRANSFORMERS. 
24-page booklet describes each of eight 
G-E design features giving the details 
of each and the results which are 
obtained. GEA-6070. General Electric 
Co. 

(76) Connectors for service and dis- 
tribution installations. Compression 
fittings are crimped by a single uni- 
versal tool. Both copper and aluminum 
units are listed. Thomas & Betts Co. 


(77) Grounp Rops and_ ground 
clamps. Condensed 4-page catalog gives 
prices of complete line of copper- 
bonded rods and fittings. Jasper Black- 
burn Corp. 


(78) Vo.tace Boosters designed for 
air conditioners, refrigerating equip- 
ment and industrial machines come in 
two styles—fixed output and automatic 
controller. Bulletin 36 lists ratings and 
prices of 25 models in three voltage 
ranges up to 5.0 kva output. Control 
Systems Inc. 


(79) Fans anp Fan Parts. Catalog 
254 combines 34 pages of illustrative 
and descriptive material covering fans 
and replacement parts grouped accord- 
ing to manufacturers’ brand names. 
Visual identification simplifies selec- 
tion of parts listed. Complete-Reading 
Electric Co., Inc. 


(80) INsuLaTING Matertats. Cat- 
alog 16 gives 32 pages of descriptive 
and illustrated text covering all 
standard electrical insulating materials 
used in motor repair shops and mainte- 
nance departments. Complete-Reading 
Electric Co., Inc. 


(81) Recessep INCANDESCENT UNITS 
feature Holophane prismatic glass re- 
flectors and lenses. “EZ Relamp” and 
“Gravity Hinge” design permits 
relamping from the floor level with a 
lamp changer. 18-page catalog gives 
prices, dimensions and performance 
data. Marvin Mig. Co. 


(82) Lucs anp Connectors. Illus- 
trated 72-page catalog gives complete 
dimensional data and prices for all 
styles and sizes, including several re- 
cent additions to the line. Graphic 
index simplifies selection. Ilsco Copper 
& Tube Products, Inc. 


(83) Haneinec Devices for conduit 
and cable, single or multiple runs. 
Out-of-the-ordinary clamps and straps 
detailed in this 60-page catalog will 
solve many special mounting problems. 
201-G. Thomas Associates. 


(84) MI Heatine Caste applies the 
principles of mineral insulation to the 
electric heating field to obtain a long- 
life, moisture-resistant and flexible 
heat source. Available in lengths up to 
230 ft. ratings to 3.4 kw. 8-page bulle- 
tin. Nelson Electric Mfg. Co. 


(85) RecuLatep BALLAsts for mer- 
cury vapor lamps designed for outdoor 
installations are covered in 4-page 
bulletin MV-208. Included is a com- 
parison of the performance of this unit 
as compared with a similar non-regu- 
lated transformer ; also mechanical and 
electrical data. Sola Electric Co. 


(86) Wurtnc Devices, lamps and 
specialty products, numbering over 
1400 types, are listed in this new 56- 
page catalog. Eagle Electric Mfg. Co. 


(87) CABLE AND ConpwuiT illustrated 
in this 24-page catalog include non- 
metallic and armored cables, types TW 
and SE wire and flexible steel conduit. 
Ettco Wire and Cable Corp. 


(88) Motors of 20 different types and 
details of design features are illustrated 
in booklet 1878. U. S. Electrical 
Motors, Inc. 


(89) CatHopic Protection reduces 
corrosion of underground structures 
by impressing a current through 
specially designed anodes. Catalog sec- 
tion S-6500 gives the reasons and the 


methods of installing these systems. 
National Carbon Co. 


(90) Service EguipMENT from 30 to 
6000 amps features bus bars and lugs 
formed from a single piece of copper 
to reduce the number of joints—a 
troublesome source of heat in fusible 
equipment. Dimensions and knockout 
locations are included. Federal Pacific 
Electric Co. 


(91) ReMmoTEe-ContTROoL WiurtNG for 
residences. New 32-page manual 16- 
284 gives mounting and connecting in- 
structions for all components, tech- 
niques of designing an RC low voltage 
layout, and ordering information. Gen- 
eral Electric Co., Construction Mate- 
rials Div. 


(92) LiGHTING STANDARDS of pre- 
stressed concrete are the subject of 
24-page catalog 300. Selection of 
proper base type is covered in detail. 
American Concrete Corp. 


(93) InsuLATION. Reinforced asbestos 
combined with glass cloth is available 
in various electrical and mechanical 
strengths. Silicone-saturated type H 
insulations are covered in Folder 
EL-54A; EL-49A and EL-55A de- 
scribe new Class B types. Johns- 
Manville. 


(94) FLuorescENT Fixtures. Con- 
densed 44-page catalog combines illus- 
trations, data and prices to simplify 
the selection process. Smithcraft Light- 
ing Div. 


(95) ResistaANceE TESTERS featuring 
high ranges are available in hand- or 
motor-operated models, single or triple 
voltage. 24-page bulletin 21-206 gives 
specifications and operating methods 
of two new models plus descriptions of 
other standard types. James G. Biddle 


Co. 


(96) PorTABLE WINCH weighing only 
83 Ibs. can handle up to 14 tons. 4-page 
folder suggests applications for the 
“Lug-All” and includes descriptions of 
operating capacities and use of acces- 
sories. Lug-All Co. 


(97) LuMINAIRES AND WALL UrRNs 
designed for use of glass “Permaflec- 
tors”. 4-page bulletin E gives com- 
plete engineering data. Pittsburgh Re- 
flector Co. 


(98) GERMICIDAL Lamp provides air 
sanitation equivalent to 100 fresh air 
changes per hour. Specification sheet 
gives design data for installation, 
prices, ratings and dimensions. Gruber 
Lighting. 


(99) Macnet Wire. Revised catalog 
C-79-12, 84 pgs., now includes data on 
high temperature insulations and alum- 
inum wire. Anaconda Wire & Cable 
Co. 
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you get SPEED and... 


ECONOMY « INSTALLATION 
with 


- CRESCENT 


INTERLOCKED ARMOR POWER CABLE 


Crescent Interlocked Armor Cable provides a 
flexible metal-enclosed method of wiring for 
power. Speed and economy of installation are 
the principal advantages of these cables since 
they can be placed on easily hung racks or 
attached to building surfaces. This eliminates 
the fitting of raceways and cable pulling. On 
Secondary circuits much time required in bending 
and threading conduit can be eliminated. Max- 
imum current carrying capacity is secured by the 
use of the varnished cambric insulation. 


THREE CONDUCTOR For Further Information 
VARNISHED CAMBRIC INSULATED Write for Bulletin No. 854 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... OCTOBER, 1954 





For the industrial lighting value of your lifetime 


See! Examine! Compare! 


THE NEW LIFETIME 
CFI SERIES 


Day-Brite announces the sensational new CFI-25 with 
25% upward component and the CFI-10 with 10% up- 
ward component—both with important new features that 
promise a lifetime of unparalleled lighting performance. 


FULL 8-FOOT PORCELAIN 
REFLECTORS! An exclusive Lif« 

time CFI feature! Competitive fix 

tures give you two 4-foot reflectors 
to form an 8-foot section — twice as 
many pieces to handle during instal- 
lation, twice as many joints to inter- 
fere with alignment of runs. Another 
exclusive: every square inch of 
reflection surface is finished in snow 

white Lifetime porcelain enamel. 
Apertures die-embossed for strength 
and appearance. 





From Day-Brite, the pioneer, came 
many of the early developments in up- 
lighted industrial fixtures. 


Now — from Day-Brite, the leader, 
comes a great new advancement in 
industrial lighting — the new Lifetime 
CFI series. 

Today, the CFI-25 brings you all the 
desirable comfort benefits of 25% up- 
lighting within a practical price range. 


This is a goal sought by many in the 


lighting industry. A few manufacturers 
have actually marketed 25 % uplighted 
fixtures. Until now, none had succeeded 
in keeping fixture costs within reason- 
able limits. 

Day-Brite—and only Day-Brite—offers 
you advanced visual comfort for indus- 
try at an economically justified price. 
If you can afford amy industrial lighting, 
you can now afford the lifetime bene- 
fits of the finest fixtures ever to reach 
the market. 


See! Examine! Compare! 


CFI-25 REFLECTOR SUPPORTS 358 
POUNDS! Here's a rugged test for any 
reflector. Supported only at its extreme ends, 
the 8-foot CFI-25 reflector remains perfectly 
straight and rigid bearing the full weight of 
a 358-lb. man—no bend, no sag, no spread. 
That's because new ribbed construction rein- 
forces lateral stability and a longitudinal “V” 
louver reinforces lengthwise rigidity (and 
also provides comfortable 30° cross-wise 
shielding). These super-rigid reflectors assure 
straight, true alignment of fixture runs. 


See! Examine! Compare! 








See! Examine! Compare! 


You must see this revolutionary new industrial series yourself to appreciate 
the lifetime advantages it offers. Examine the CFI-25 and the CFI-10. Com- 
pare them with other industrial fixtures. Mark your calendar now to arrange 
a Lifetime CFI demonstration—and know firsthand why this new series is 
the industrial lighting value of your lifetime! 


CALL OR WRITE YOUR NEAREST DAY-BRITE 


Complete details of the CFI-25 (left) 
are covered in Bulletin OD-626. The 
CFI-10 (right) is described in Bulle- 
tin OD-625. Write for either or both 
today! Day-Brite Lighting, Inc., 5402 
Bulwer Ave., St. Louis 7, Mo. In Can- 
ada: Amalgamated Electric Corp., Ltd., 
Toronto 6, Ontario. 


“DECIDEDLY BETTER" 


DAY-BRITE. 
ait lighting Firtures 


REPRESENTATIVE 








MORE POWER 
IN SMALLER FRAMES 


NEW c2eaee2e wa. 
Fractional H.P. Motors 


NOW AVAILABLE iN % TO % H.P. 


Thanks to new techniques developed in the last several years, this smaller power package 
combines improved performance with even greater Century dependability. 


Here's What New Techniques Deliver... 


Better magnetic characteristics for the motor because of more 
uniform silicon laminated steel in magnetic cores. 


A high dielectric and increased abrasive resistance qualities 
result from improved plastic insulated wire in the coils. 


Important slot space is saved by improved plastic slot 
insulation. Extremely tough with higher dielectric resistance. 


Unusual resistance to abrasion, moisture and heat is 
provided by improved thermal setting plastic varnish insulation 
on windings. 


Squirrel cage rotors are more uniform because of improved 
high-pressure die-cast aluminum rotors. Individually, 
dynamically balanced. 


Increased cooling ability is provided by improved ventilation. 
These new Century Motors incorporate all mechanical features 


proved effective in thousands of varying applications. 


For full details on Century Fractional H. P. Motors—write for 
bulletin 1-5 Page 1. Century also offers a wide range of types 
and sizes in AC and DC... 1/8 to 400 H. P. 





S CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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Reader’s Quiz 


Capacitor Start Motor 


QUESTION M26—W hat can be done 
to correct starting trouble of a 3-hp 
Leland capacitor-start motor? This is 
a single-phase externally reversible 
220-volt motor, controlled by a stand- 
ard drum type reversing switch, man- 
ually operated. A motor rebuilding 
shop has replaced both the starting 
switch and the condenser, but it did 
not help. Since the motor still failed 
to start, I checked the motor for end 
play, loose connections and worn bear- 
ings and found nothing wrong. 

What we did find was this. With 

the motor running or stopped the con- 
denser holds its charge until short 
circuited across the terminals. Even 
after the motor had run, shut off and 
come to rest the condenser was not 
discharged. If the motor fails to start, 
all it does is hum slightly and does 
not seem to draw much current, as it 
has remained turned on without start- 
ing for as long as 30 minutes without 
overheating. When stopped, a slight 
pull in either direction will start it.— 
A.E. 
\NSWER TO M26—The trouble de- 
scribed regarding the Leland 3-hp 
capacitor start motor is evidently due 
to an open circuit in the starting wind- 
ing circuit. The open may be in the 
contact points or wiring of the reversi- 
ble switch, or it may be in the centrif- 
ugal starting switch or the winding or 
connections. 

Since the capacitor takes and holds 
a charge the capacitor is evidently in 
good condition. If the starting circuit 
is completed when the motor stops, 
the capacitor would discharge through 
the running winding. Hence, since the 
motor will not start and the capacitor 
holds a charge after the motor stops 
it is evident the starting circuit is 
opened. 

Regarding the motor standing stalled 
across the line for 30 minutes without 
overheating, the motor is probably a 
dual voltage type and is being operated 
on one-half the voltage it is connected 
for. 

Any split phase type motor stalled 
across an adequate line under normal 
running voltage will draw three to four 
times its normal running amperage 
and considerable overheating will re- 
sult in less than 30 minutes, In this 
case the line may be too small and 
allow the low-heating condition as 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every question and 


described or it is operating on half 
voltage.—J.A. 


ANSWER TO M26—The condenser 
holding its charge, with the motor run- 
ning or stopped, indicates that the 
switch was closed to charge the con- 
denser, and start the motor. With the 
condenser still charged with the motor 
at rest, indicates that the governor did 
not function to close the switch and 
discharge the condenser. Check gov- 
ernor spool for stickiness or binding 
on the shaft, check governor weights 
for proper functioning, check gov- 
ernor springs against new ones for 
any fault. 

If the governor is in good operating 
condition, then proceed with the fol- 
lowing: take one starting lead, check 
its connection for good solder job, 
remove insulation for all starting coil 
connections and check solder job, check 
the second starting lead for good con- 
nection, check for any loose connection 
on the starting switch, examine vis- 
ually all starting coils for any break 
or damaged winding. This accom- 
plished will give you a good solid 
starting circuit. Assemble motor and 
open condenser leads. Your test leads 
across the condenser leads will light, 
indicating the starting switch is closed 
and the motor will start properly — 
J.S.W. 


Shock from Contact 
with Hot Wire 


QUESTION N26—Would a person 
who is well grounded receive a shock 
if he touched a hot wire of a 480-volt, 
3-phase ungrounded secondary delta 
connected with a star 4-wire grounded 
neutral primary? 

A party told me he received such a 
Shock, but I can’t see how. This could 
bring up some interesting discussion 
on the effects of insulating trans- 
formers.—G.R.G. 


ANSWER TO N26—Shocks, under 
the described conditions, are quite 
possible and within the realm of prob- 
ability. Their severity may be affected 
by any of the circumstances given 
below. 

An insulation fault or instrument 
connection in the secondary circuit 
can establish a voltage to ground. 
The voltage from line to ground may 


every answer published we pay $5.00. 


or may not be the same in all phases. 
If the fault has a resistance sufficiently 
low, in comparison to body resistance, 
a shock may be sensed. 

The practice of grounding secondary 
systems originally sprang from faults 
between the primary and secondary 
coils of the transformers. The voltage 
to ground of a wye-delta system would 
depend upon just where the connec- 
tion occurred. If it were somewhere 
near the line end of the primary, a 
high voltage would result. Fortunately, 
with modern standards of transformer 
construction, such faults are now on 
the “rare” side. While the probabilities 
are low, the possibility still exists. 

Transformers have distributed ca- 
pacities between windings and between 
windings and ground, Since the reac- 
tance is equal to 1/2xfC, current flow 
is proportional to the frequency and 
capacitance, when the voltage differ- 
ence is constant. How this capacitance 
is distributed, in relation to the 
terminals of the primary coil, will de- 
termine the potential of the secondary 
above ground, just as in the case of 
primary and secondary crosses. 

Perhaps the most important consid- 
eration, aside from secondary insula- 
tion faults and instrument connections, 
is the distributed capacitance of motors 
and other devices connected to the 
secondary circuit. This tends to estab- 
lish a neutral in a delta circuit. On 
a 480-volt circuit, the line to neutral 
voltage would be 278. While the capac 
itance would vary from machine to 
machine, the combined capacitance 
would be the sum of the individual 
capacitances. Again, a greater capac 
itance would permit a greater current. 

Another factor is the skin resistance 
at the point of contact. Dry callouses 
have a relatively high resistance. 

A point was raised relative to “the 
effects of insulating transformers.” 
Where the added safety warrants the 
additional expense, such as in an oper 
ating room of a hospital, transformers 
may be obtained with grounded shields 
between the primary and secondary 
windings. 

By this time, it may be gathered that 
there is a closed circuit from ground. 
through a motor frame, the secondary 
feeders, and the transformer coils. 
And the right conditions may establish 
a circulating current. Nothing is per- 
fect. Safety lies in the best construction 
that economics may dictate, together 
with safety minded personnel.—L.E.B. 
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Static Electricity 
on Belt Drives 


QUESTION P26—I should like to 
THE SILVRAY know how to totally and permanently 
get rid of static electricity on large 
flat leather belt drives in a plant. These 
belts travel at about 800 feet per 
UMINOUS minute. —F J.D. 


LOUV D 
a ANSWER TO P26—To permanently 
get rid of static electricity which col- 
lects on large flat leather belts requires 
the use of an idler pulley which is 
permanently grounded directly to 
earth. These idler pulleys should be 
as wide as the belt on which they are 
installed and, of course, a means must 
be devised to support these idler 
pulleys unless they are supplied in 


Provides Engineered Cove Lighting supports for such an application. 


If these belts with the idler pulleys 

* are close enough, the use of a single 

AT A NEW LOW PRICE ground rod may serve the purpose; 
otherwise separate ground rods would 


‘ have to be installed for each unit 
VISIONAIRE is a unique fluorescent fixture engineered to meet the DO NOT GROUND THESE 


structural and mechanical problems encountered in cove lighting that IDLER PULLEYS TO DRINKING 
cannot be solved with conventional equipment. WATER PIPES OR FUEL LINE 

PIPES as these pipes may become 
VISIONAIRE is, in reality, a prefabricated lighting system available in page a groan is taken off 
easily installed unit lengths of 24, 33 and 48 inches to’ present an oT a oe 


: . However, if it is desired to collect 
unbroken line of light, extremely decorative in effect. the static from both sides of the flat 


; f ad , - leather belt, I would suggest the use 
The bottom louvered opening provides efficient down-wall lighting, sd etalk: cillées en tat, ds ef Oe 


while the metal side reflector, which may be either luminous or belt and both of these connected to- 
opaque, provides soft, even, over-all indirect lighting without any gether to the ground rod. These small 


fal rollers, like the idler pulley method | 
trace of glare. have just described, must be the same 


In new construction or on a remodeling project, VISIONAIRE with ee ice ee and both should 
its low initial cost, easy installation and simple maintenance, will eae 

“pay its own way” in efficiency, economy and effectiveness. |} ANSW ER TO P26—The simplest 

method of getting rid of static elec 

tricity on large flat belt drives is to 

* The equipment cost for a prefabricated humidify the air. This method 





18 
Py aay ee . widely practiced in paper mills. 
Visionaire lighting system is, on the average, Wherever insulating material such as 
paper, leather or fabric is brought into 
able saving on ordinary built-in cove lighting close contact with solid metallic ob- 
jects, such as a roll or pulley, static 
charges develop at the point of separa- 
the fine finished appearance of V‘sionaire. | tion of the insulator and the metal. 
These charges, in dry air, are fre- 
quently of large magnitude and are 
annoying and dangerous. Humidifying 
the air by means of steam jets is a 
For complete details on Visionaire. send most effective remedy, where it can 
fee Gite ineemetive Bulletin chest Me. eee LL)! be applied, i.e., where the high humid- 
§21S-11. It contains construction, per- S. om ‘ - Sp ni 
formance and application data that will $ ity will — rust or otherwise damage 
help you put Visionaire to its most effec- = the machinery. —s : 
tive use. Address request to Dept. V.... ~ Another method which is very effec- 
tive is a_ high-voltage neutralizer, 
usually a neon-sign-type transformer, 
giving about 12,000 volts on the sec- 
ondary, one terminal of which is con- 


5s | LYR AY L 4 G +4 Ti i G P 1 Pe ' 4 nected to an insulated metal comb, 


the sharp points of the comb being 
brought close to the leather belt. This 

N. Y . : 
RRO MDG. RADIO CITY ee * charges the surrounding air alter- 
nately positive and negative, and effec- 


under five dollars per foot . . . a consider- 


that provides neither the efficiency, nor 


FOR COMPLETE DETAILS > 
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tively neutralizes the static charges. 
Radio-active materials, either ra- [Ag 
dium compounds or heavy isotopes, 


may also be used to ionize the air near 


the belt surface, thus rendering the air 
conductive and dissipating the static 
charge. This method has been com- 0 


mercialized by the U. S. Radium Cor- 
poration of Pittsburgh, Pa. 

With all the above methods, both the 
stationary and moving parts of the 
machine must be well grounded.— 
S.0.H. 


‘ Formula for 
Determining Hp 


QUESTION Q26—Can someone list 
a good formula for determining what 
hp a motor frame is good for by using 
core diameter, core length, and iron 
behind slots, etc.?—A.J.D. 


ANSWER TO Q26—The most satis- 
factory answer I can give is to consult 
the NEMA Motor and Generator 
Standard or the National Board of 
Fire Underwriters for this informa- 
tion. 

There are available standardized 
dimensions and motor ratings with 
assigned frame numbers. However the 
following formulas may aid you in 
obtaining a solution. 

The output in kva of a machine 
using the same voltage in each case 
is proportional to the net iron in the 
frame length. 

L, = net length of iron in the core 

I.. = gross length of iron in the core 


| & hy b il © 
L. = axial length of the armature oe Wit Ul f-in j 
core 


* 

m = number of vent ducts in the folding tray Tra h ily to 
y pushes up easily 
center of the core fold Tristand, pushes down 


, = width of each vent duct J easily to set up. Holds 
tbe te mr Stand and tray are all one unit—no stand rigid. 


KVA is proportional to L, | loose parts. Quick easy set-up and 
_ sig hee —— | take down. Extra-light weight but 
—J.B.K. | strong, rigid. Full size vise base — 

3 benders, ceiling brace screw, pipe 


Vibrator Type | rest, lots of tool slots. Here’s cus- 


Inverter tomer-pleasing value that’s easy 
QUESTION R26—I installed a vibra- | to sell—order today! ing to job and it’s extra 


Folds up for easy carry- 
, lightweight. 

tor type inverter recently and noticed 

in the instructions that it was not 

suitable for very low power factor The Ridge Tool Company » Elyria, Ohio, U.S.A. 
loads. Would this work o.k. if the , - 

load volt-amperes were kept within the , 
100% power factor wattage rating? 
—P.S. 


ANSWER TO R26—Vibrator type 
inverters do not always stick to the 
same frequency. This can affect the 
speed of motors, the current drawn 
by other devices, the filtering effect 
of capacitors, etc. Manufacturers can 
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supply a type for your purpose.—H.S. 


ANSWER TO R26—The manufac- 
turer has established limits to give 
the most satisfactory service of his 
device. 

Contacts of the vibrator will de- 
teriorate more rapidly on inductive 
loads. Such loads tend to impede any 
change in current, thereby causing 
excessive sparking upon interruption 

Changes in load power factor will 
upset the balance of the filter circuits, 
resulting in a departure from the 
design output voltage. 

We have before us a circuit dia- 
gram and a series of test voltages on 
a 6/110 volt, 75 watt inverter we were 
placing in an automobile for operating 
a wire recorder, The voltage regulator 

7 has four positions. Loads consisted 
\\7 of various size lamp bulbs as well as 
\ , the recorder and a small radio. 

\t fixed positions of the regulator, 
voltage dropped at increased loads 
and rose with decreased power factor 


—L.E.B. 





complete line? 
24-hour shipment? 


Can you ANSWER 
these QUESTIONS? 


QUESTION B27—When grounding 
a 2500 kva, 4160-volt Y connected sys- 
tem, is it best to ground it through 
a resistor, a reactor, or ground it 


solidly? And why ?—M.D. 


QUESTION C27—1n our electric 


motor repairing, we find that many 
times it is necessary to extract bad 
Allen screws that are of hardened steel 
which cannot be drilled with ordinary 
high speed twist drills. Can someone 
suggest a method of extracting these 
screws ?—A,J.1 ). 


QUESTION D27—What happens to 
the stator current in a polyphase squir- 
rel cage induction motor if the motor 
is driven at synchronous speed by an 
overhauling load? Can it be’ driven 
faster than synchronous ‘speed ?— 


R.E.B. 


fuer new S08 your | QUESTION E27 —1 have used 
_ 28-page Alpha Electrical % wee "| “Standco” vibrating reed tachometers 
| Contractor Catalog EC-10. It’s ; 4 | to measure revolutions per minute on 
s r guide to ALL / | motors and totally enclosed rotating 
0 Wire and Cable. ~< iy : a | equipment with much success. I would 

— ——— = like to know if men in the plant or field 

Hy} have found other uses for these in- 


First in Quality Wire for over 10) years struments for tasks relating to vibra- 


P tion measurement or vibration study. 


PLEASE SEND IN 
\430 BROADWAY, NEW YORK 13, N. Y. YOUR ANSWER BY NOVEMBER 15 
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ELECTRICAL 
CONNECTION 


CADWELD , 


oe BE 


ERICO PRODUCTS, INC. 
2070 E. 61 st PLACE CLEVELAND 3, OHIO 


(_] Send Descriptive Literature on CADWELD Electrical Connections 
[_] Have Representative Call 


CADWELD 


ERICO PRODUCTS, INC. 


2070 £. 61st PLACE CLEVELAND 3, OHIO 
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Questions on the Code 


Answered by 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 


Panelboard Overcurrent 
Protection 
The following sketch shows an 


f © arrangement of a feeder sup- 


plying two panelboards. I believe all 

information therein is self-explanatory. 

I would like to know as to whether 

Section 3883 of the National Elec- 

trical Code requires that main circuit 

breakers be provided in each panel? 
G.K 


4 It will be assumed that both 
e panel A and B are “lighting 


ind appliance branch circuit” panel 
boards as defined in 3881. 

Paragraph “a” of 3883 excepts ser\ 
ice type of panelboards, but this excep 
tion does not apply since feeder break- 
ers, which may be part of supplement- 
ary service equipment, are installed. 

The conductors feeding the two 
panelboards are protected at 400 amps. 
Section 3883a specifically states that 
where the overcurrent protection of 
the panelboard supply conductors ex- 
ceeds 200 amps, the panelboard shall 


Section 


have overcurrent devices on its supply 
side, rated at the panelboard rating or 
less. The panelboards shown are rated 
at 400 amps so that the 400-amp feeder 
breaker will provide proper over- 
current protection and no additional 
protection need be provided at each 
individual panelboard, as far as the 
requirements of this paragraph “a” 
are concerned. 

Paragraph “b” of this same section 
stipulates, however, that all panel- 
boards equipped with snap switches 


Feeder overcurrentAC 8 


rated at 30 amps or less shall have 
main overcurrent protection not to 
exceed 200 amps. The circuit breaker 
switches are generally tested to clear 
5000 amps short-circuit current. The 
general run of snap switches (usually 
installed in conjunction with approved 
fuses which can also clear such short 
circuit currents) cannot be operated 
to clear these high short circuit cur- 
rents. So for the specific problem 
shown these panelboards would NOT 
require additional main circuit break- 
ers in each panelboard.—B.Z.S. 


O Does the use of non-metallic 
© type of cable(Romex for ex- 
ample) constitute a Code violation 
when used for wiring circuits to oil- 
burner type furnaces in homes? Please 
explain what parts of the Code, if any, 
apply to oil burners and other control. 


—F.H.B. and D.M.H. 
A While the Code does not speci- 
e fically prohibit the use of non- 
metallic sheathed cable for use in the 
wiring of oil burner circuits in resi- 
dential occupancies, there is, in my 
opinion, a part of such circuits where 
it would be difficult to satisfy the Code 
requirements of Article 336 and 300 
which apply to this wiring method. I 
have in mind that part of the circuit 
which comes from the ceiling level and 
extends down to the motor and its 
controls. 
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Section 3363 of the Code requires 
non-metallic sheathed cable to be pro 
perly supported within 12 inches oi 
outlets or fittings. Section 3364, cover 
ing exposed work, requires the cable 
to closely follow the building finish or 
of running boards; or to be protected 
from mechanical injury by conduit, 
pipe, guard strips or other means. 
Section 3003-b requires conductors 
to be adequately protected from me- 
chanical injury. In order to fully satisfy 
these requirements it appears to me 
that the part of the circuit extending 
from the ceiling level down along the 
side of the furnace is exposed to con 
siderable mechanical injury and should 
be protected by the use of rigid conduit. 
Some authorities however do accept 
armored cable, but there could be a 
question of such use since Section 3344 
requires a/c to follow the surface of 
the building finish except for 24-inch 
lengths at terminals where flexibility 
is necessary. 

The problem of grounding the equip- 
ment as required by Section 
should also be considered, as well as 
that which concerns the exposure of 
the conductors to the possible heat at 
some parts of the furnace 
where they are installed. 

Article 725 covers remote control 
and signal circuits and while oil burner 
controls are not specifically mentioned, 
they usually come under the require- 
ments of a Class 2 circuit as classified 
by Section 7253. The limitations of a 
Class 2 system are covered by Sections 
7281 to 7283. 

As a result of the foregoing com- 
ment, it appears to me that non-metallic 
sheathed cable may be used when it is 
adequately protected from mechanical 
injury and properly supported. Since 
it is difficult to formulate specific rules 
covering such protection in view of the 
variables involved, it is the responsi- 
bility of the inspector to determine 
in line with local conditions what is 
deemed necessary to satisfy this re- 
quirement. Perhaps his past experi- 
ence indicates the need for require- 
ments which vary with other author- 
ities. He should be consulted on any 
question which involves an interpreta- 
tion of mechanical injury when not 
specifically covered by the Code. An 
official interpretation on this 
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WHEN THIS BELL Gog 


-e.it’s your signal to shift the lever 


from START to RUN 
~~) 
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Close-up of Bulletin 
646 Autotransformer 
Starter. Signal bell 
indicates when lever 
should be shifted to 
RUN position. IT 
CANNOT BE DONE 
UNTIL BELL RINGS. 

Starting period is 
adjustable to meet 
load requirements. 
Time delay attach- 
ment is available on 
no-voltage release 
to prevent motor stcp- 
pages due to momen- 
tary line voltage dips. 


el 
Air-break Contacts up to 75 HP, 220 V; 150 HP, 440-550 V 


The outstanding feature of the Allen-Bradley Bulletin 646 Auto- 
transformer Starter—in Sizes A, B, & C—is the use of silver alloy, 
air-break contacts. They do away with oil tanks and messy contact 
maintenance. Only the Size D starter—rated up to 250 hp, 440- 
550 v—requires oil-immersed contacts. 





Send for Bulletin 646 giving complete details on this popular 
line of reduced voltage squirrel cage motor starters. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited, Galt, Ont. 


ALLEN-BRADLEY 
Operator listening for signal . oS 


bell which indicates when to NO, | t 


throw lever into RUN position. 







-QuaLity<— 





ENCLOSURES WITH WHITE INTERIORS 
White enameled inside walls of the starter 
cabinet reflect light on the switch mechanism, 

ae 


g installation and inspection easy even 
in dark plant locations. 





y 
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THREE-PHASE AUTOTRANSFORMER 

The double winding, open-Delta-connected 

3-phase autotransformer has 50%, 65%, 

and 80% reduced voltage taps. Starting 

voltage can be easily adjusted to suit the load. 
ee 
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MANUAL OPERATING LEVER 
The operating lever is mechanically inter- 
locked with a simple latch which forces the 
operator to pull the lever into the START po- 
sition before throwing it into RUN position. 

















MAGNETIC HOLD-IN LATCH 


Contacts are held in the RUN position by a 
solenoid-operated latch which drops out in 





case of voltage failure and opens the storter 
contacts. Operator must restart the motor. 








TIME DELAY SWITCHOVER 


An adjustable vacuum cup can be set for any 
starting period from 0 to 15 seconds. Hand 
lever cannot be pushed into RUN position 
until the preset starting interval has elapsed. 











DOUBLE BREAK, SILVER ALLOY CONTACTS 


Here are shown the movable contact bor 
and the stationary contact block. The double 
break, silver alloy contacts have long, main- 
tenance free'life. No oil needed. 














This starter is equipped with two Bulletin 816 Automatic 
Reset Overload Relays that give accurate and depend- 


able overload protection for the motor. 


BULLETIN 646 STARTER 


HAS AIR-BREAK CONTACTS up to 75 HP, 220 V; 150 HP, 440-550 V 


GOOD NEWS... Bulletin 646 Autotransformer Starters are 
available with AIR-BREAK contacts in ratings up to 75 hp, 
220 v; and 150 hp, 440-550 v. Only Size D starters require 
oil-immersed contacts for motors up to 250 hp. The oil- 
immersed construction can be supplied, however, in Sizes 
A, B, and C, but their use should be limited to the types of 
installations which require oil-immersed contacts. 


BULLETIN 646 AUTOTRANSFORMER STARTER 
4 


The extraordinary advantage of air-break contacts accounts 
for the booming popularity of the Sizes A, B, and C starters 
in the Bulletin 646 line. The silver alloy contacts remain in 
good condition without filing, cleaning, or dressing. Send 
for Bulletin 646, which gives all the facts about these re- 
markable starters. They are the only modern starters of 
this type on the market. 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 


In Canada — Allen-Bradley 
Canada Limited, Galt, Ont. 


9-54-M 








was issued November 7, 1947. It reads 


as follows (the rule reads the same 
now as it did in 1947): 
“Section 3364. Interpretation No. 


300. 11/7/47 
“Question: Who 1s to 
what protection if any, from mechan- 
ical injury is needed when applying 
paragraph B of Section 3364 of the 
1947 edition of the National Electrical 
Code ? 
“FINDING: 


ing the Code”. 


determine 


[he authority enfore- 
B.A.McD. 


Grounding Systems 
and Circuits 
Is there any Code violation in 


0. the following illustration? Is 


it permissible to ground all the systems 
as indicated? Ground wire sizes are 
all No. 6 or larger. Must fuses be re- 
moved from all grounded conductors? 
I assume so, but does it apply to the 
low voltage systems also? This ground- 
ing as indicated in sketch has been 
requested by a research group as the 
electrostatic 
intervor 


potentials on the various 
improper 


electronic equipment.— 


systems result in 


operation of 


PPG. 
4 According to Section 2514 the 
e 3-phase, 4-wire wye-connected 
system shown by (A) operating at 120 
volts to ground, must be grounded. 


A - Utility Supply Y 120/208 Vv, 3 


ee ae 
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This ground is on street 
@«< 5'de of water meter 


Cold woter pipe 


This ground 1s on Y2" 


cold water pipe on 
3rd floor 


This ground on second 
floor 





According to Section 2517 and also 
7210-b of the Code, the 28-volt 2-wire 
de system or circuit must be grounded 
if conductors are run overhead be- 
tween buildings or if the circuit is 
supplied through a transformer from 
an ungrounded circuit or from a 
grounded circuit of more than 150 
volts. Sections 2517 and 7210-b are 
exceptions to the general provisions 
for 2-wire de systems covered by Sec- 
tion 2512. It therefore appears that 
there would be no objection to the 
ground shown under “B” of your 
illustration. 

It also appears that the 400-cycle, 
115-volt circuit shown by “C” should 
be grounded as covered by Section 
2514 and the general intent expressed 
in Section 2511. 

The 3-wire 12/24-volt battery bank 
shown by “D” should be grounded at 
the neutral point as covered by Section 
2513. The exceptions covered by Sec- 
tions 2517 and 7210-b, however, would 
apply here the same as in the case 
covered by “B” above. 

In connection with the 3-wire 
125/250-volt, dc service shown by “E” 
which is supplied by the electric util- 
ity, Section 2513 requires the neutral 
of such a system to be grounded. Sec- 
tion 2522 however requires that the 
ground connection be made at the 
supply station and prohibits grounding 
at the individual service. This provision 
only to the 
does not 


applies 


and 


system ground 
involve the require- 
ments for grounding 
equipment as covered 
by 2532. It is also 
that the 
provisions for a com- 
mon grounding con- 
ductor 


noticeable 


covered by 
Sections 2553-2554 
and 2561 could be 
applied in the case of 
de services. 

Section 2409 of the 
prohibits the 
use of overcurrent 
devices in any per- 
manently grounded 


Code 


'42" cold woter 


; Pipe conductor with an 
NSY Exciter exception for devices 

60 Cycle Cold water pipe which simultaneously 

# open all conductors 

D- interior Supply \ of the circuit; where 
_ . — the likelihood of re- 

= Oe j versal of polarity ex- 

Bottery =_—_——_——1 ists; and for motor 
Bank =— 12V | This ground on second running protection 
L — = + — 2" cold water as provided in Sec- 

Shona ; tions 4326 and 4327. 

* ee? L Cold water pipe It therefore appears 

E-DOC Service Utility that the fuses now in 
125V 250V N ae 1 This ground on street al grene Psa 
Fe =—®< ‘side of water meter duc tor, irrespective 

i —»- |! of the voltage, 

2% should be removed. 







—B.A.McD. 
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| 1. Interlocking principle prevents slipping 
| under any load, 2. New type wide base 


| lugs cannot shear, 3. New nose design 
Patented 
| design of tension edge eliminates stress 
§. Interlock- 


ing design minimizes stress on joint bolt. 


| for gripping small objects. 4. 


| concentration at channels, 
6. Precision machined interlocking sur- 
| faces result in perfect fit, distributing pres- 

sure evenly. 7. “Rite Angle” teeth guar- 


antee maximum bite and minimum wear. 


Look for the Channellock line when you're 
shopping for hand tools. Channellock pliers 
offer features that you can’t get with other 
makes. And when you buy a Channellock 
plier, ask to see the full line—you'll find a 
style and model to do any job better. 






NEL LOCK 


US Patent Fre 


THE PLIER DESIGN THAT 


CHAMPION DeARMENT TOOL CO. @ MEADVILLE, PA. 


OBSOLETES ALL OTHERS 


168 


Costs and tempers go down | 
when you use the world’s 


andiest 
benders! 


Here’s a happy electrician! His handy, 
rtable Blackhawk Bender permits 
nch-top as well as floor operation 

... makes kinkless bends, matched off- 

sets and rigid installations easy. 


7a, = 

a HANDIEST... 
+, because the Blackhawk | 
“‘Porto-Power"’ remotely: | 

controlled Sydraulic jack 

Operates im any position 

on its side or upright 

_+ whichever = 5» 

easiest to measure the bend. 


HANDIEST... 


because it’s really portable. 
You can use it on the 
floor on the bench or 
overhead on existing pipe 
runs. — it's easy to 
soll or carry to the job. 


HANDIEST... 


because you can simultan- 
eously pump and sight the 
job from any angle ° 
assure better bends. Can 
be hand operated or motor 
driven. 


LOW COST 
TOO! 


Example: The S-30A 
kit for bending 1 
to 2” rigid conduit 
contains powerful 
“Porto- Power’’ hy- 
draulic jack and 9 

nding attachments 


costs only $135.45 


Price subject to 
change without notic« 


BENDERS FOR ALL WORK — For thinwall 
or conduit up to 4” — Blackhawk Benders 
pay for themselves in a hurry. Order from 
eading supply Fuses or write for catalog 
50-B. Blackhawk Mfg. Co., Dpt. J-20:04 
Milwaukee 1, Wisconsin. 


BLACKHAWE 


Wiring for a 
Small Plant 


! am about to replace some 
wiring damaged by a fire in 
a small plant which refines used motor 
oil, commonly known as crankcase 
drainings. This plant processes ap- 
proximately 2000 gallons per day and 
both the filter equipment and cooking 
kettles are contained within a weather 
shelter which has approximately 50% 

of its exterior wall area open. The 
wiring which was located within this 
building was all ordinary with the ex- 
ception of a couple of explosion-proof 
motors which the owner explained had 
been required by a previous inspector. 
Therefore, there is some doubt in my 
mind as to whether or not this entire 
building should be wired as required 
for a Class I, Division I, location. As 
the temperature used in the processing 
of this motor oil is far above its flash 
point, am I correct in assuming that 
! must use Class I, Group D equip- 


ment ?—H.A.P. 
A The determination of whether 
e or not a particular building, 
area or room must be wired in Class 
| compliance rests entirely with the 
authority having jurisdiction. It, 
therefore, would seem advisable to 
contact your inspection department 
and discuss the problem with them. 
Crankcase drainings taken from inter- 
nal combustion engines during cold 
weather months will contain a small 
percentage of gasoline; therefore, if 
this process were contained within a 
normal building, there would be no 
question but that equipment located on 
the floor of the building or within 
several feet of the floor should be of 
the Class I, Group D type, unless that 
building were provided with an ade- 
quate ventilating system which would 
bring about at least ten air changes per 
hour with all discharge air being 
taken from the floor in such a manner 
that no pockets of undisturbed air 
would remain. On the other hand, 
with the building being simply a 
weather shelter with over 50% of the 
side walls open to the outside and with 
the floor level without pockets or de- 
pressions and being above grade level, 
it would be impossible for gasoline 
vapors to form on this floor. We need 
not be concerned with the lubricating 
oil itself regardless of the tempera- 
tures used during the refining process, 
explosive or 
vapor air mixture cannot be formed in 
room unless the ambient 
temperature of that room is at or 
above the flash point of the liquid 
involved. As the flash point of lubri- 
cating oils varies from 300 to 600 de- 
grees, you can readily understand that 


as an combustible of 


an area or 


it would be ittipossible for a flammable 
mixture of the oils themselves to form 
outside of the refining apparatus 
within this room. Furthermore, I be- 
lieve you will find that the oil con- 
tained within the heat treating kettles 
is vented to the outside through a 
stack extending through the roof of 
this building so that any volatile mat- 
ters such as gasoline which may be 
contained will be immediately vapor- 
ized and driven from the product to 
the outside where it can readily dis- 
sipate.—G.R. 


Shaded Pole Motor 
We have a 105-watt, 115-volt, 


f © 60-cycle, 1450-rpm floor venti- 


lator motor, 4-pole shaded winding, 

Kindly sketch the winding connec- 
tions and the connections to the 3-pole 
switch for 2 speeds —E.E.R. 


A There are many variations 
e for this type of motor. Speed 
control may be made by means of 
tapping the main windings as shown 
in the sketch below; or external re- 








© High Supply 





Low 


AS 
Switch. 











Shaded pole motor 


autotransformers 
may be used. Your best bet would be 
to write the manufacturer of your 
particular fan for the exact informa- 
tion.—B.Z.S. 


sistors, reactors or 


Circuit Wiring in 
Fluorescent Fixtures 
I have just reread the answer 


Q. on page 219 of the April issue 


of Electrical Construction and Main- 
tenance, which quotes official inter- 
pretation No. 287 of February 21, 1947 
and also No, 297 of July 17, 1947. Also 
at hand is section 4144 of 1953 Code. 
The last large type sentence starts 
“Where temperatures do not exceed 
60°C. Type T, etc.,” 

Do the temperatures present in sur- 
face mounted slimline end to end fix- 
tures such as Benjamin’s, Leader No. 
296-430 or Smithcraft similar number 
require the use of RH wire or permit 
the use of R and TW wire for the 
circuit conductory? Ambient tempera- 
ture seldom reaches 100°F through 


these fixtures —C.H.A. 

A Since the Benjamin catalogue 
e available did not cover the 

particular fixture in question, it is 
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THE STORY OF THE REMINGTON STUD DRIVER. 
Here’s an easy-to-read illustrated book- 
let that shows you how the tool operates 
and points out its important features. 
You’ll see close-ups of the Stud Driver 
in use, securing structural channels, 
furring strips and many other fittings 
to steel and concrete surfaces. 


“If It’s Remington—It’s Right!”’ 


emington 


Listed & Approved by Underwriters’ 


Laboratories, Inc. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Read how the 
REMINGTON STUD DRIVER 


cuts fastening costs ! 


Free booklets show where powder-actuated 


tool can be profitably used 


THE REMINGTON STUD DRIVER. A com- 
plete catalog —it shows actual-size 
drawings of the Remington Studs avail- 
able. Another section deals with the 
special guards for the tool used to fit 
over lathing sections, flexible framing 
sections, wood sills and other sections 
and fittings. 


MODEL 450 
REMINGTON 


p DRIVER 


rt 
s1uy 


THE WIREMOLD SYSTEM. It’s a specially 
prepared booklet that describes anchor- 
ing Wiremold channels with a Stud 
Driver. A special Remington guard is 
available for this application. This 
booklet takes you step by step through 
the entire Wiremold Raceway & Wire- 
way installation system. 


MAIL THIS COUPON FOR YOUR FREE COPIES 
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CL) The Remington Stud Driver 


Name 


Industrial Sales Division, Dept. E.C.M.-10 

Remington Arms Company, Inc., Bridgeport 2, Conn. 
Please send me the booklets checked. 

(_] The Story of the Remington Stud Driver 


|_| How to Install Wiremold Sections 





Position 





Firm 





Address 





City 





State. 
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— FROM THE 
MANUFACTURER 


When you're ordering CUP 
WASHERS for binding screws; 
FLAT WASHERS; SPRING 
TENSION WASHERS, spheri- 
cal or form rim type, whether 
you want them made from 
spring brass, phosphor bronze, 
or spring steel, and tempered: 
save yourself money by buying 
from the manufacturer. 


The Whitehead Catalog lists 
hundreds of washer sizes; cable 
clips; pipe, conduit, and wire 
clips; burrs, plugs, spacer 
shims, retainers, gaskets. Write 
for this catalog and—buy 
what you need from it— 
Economically! 


WHITEHEAD 
STAMPING CO. 


1679 W. Lafayette Blvd. 
Detroit 16, Michigan 
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difficult to make a definite commit- 
ment. Speaking in general, however, 
it is my experience with any of the 
fluorescent types of fixtures which in- 
volve the use of ballasts, capacitors 
or resistance units, that the design 
usually is such that the conductors in- 
side the fixture enclosures might in 
some cases be subjected to tempera- 
tures as high as 194°F. This condition 
may occur in the case of a ballast 
under continuous operation with the 
starter switch short-circuited. Other 
conditions also are concerned with 
ballast operating temperature. Suitable 
ventilation, capacitor failure and over- 
voltage, all are concerned with the 
temperature a ballast may reach. It 
is therefore important in any fixture 
designed to carry the circuit wiring 
that exposure to the heat radiated by 
the ballast is considered. 

As an example, Underwriters’ Lab- 
oratories, in their 1953 Electrical 
Equipment List, pages 330-332, cover 
several surface raceways which are 
suitable for use with lampholders and 
control units for tubular fluorescent 
lamps mounted directly on the raceway, 
provided the conductors used in the 
raceway are suitable for operation at 
75°C. This is a definite commitment 
backed by laboratory test and could be 
used to some degree in judging other 
fixture designs. It is also important to 
note the type of insulated wire used in 
wiring a fixture approved by U. L. If 
the insulation is of Type RFH-1 or 
CF, as covered by Section 3102 of the 
Code, the circuit wiring should be of 
similar insulation provided the con- 
ductors are exposed to the same tem- 
perature. I recall an advertisement of 
3enjamin covering their “Task Mas- 
ter” fluorescent fixture, (See January 
issue EC&M, 1953.) These fixtures 
come pre-wired, with the branch cir- 
cuit wiring run through a combination 
spine support and lamp shield, with 
terminal blocks which facilitate con- 
nections between fixtures designed for 
end-to-end installation. The ballast is 
located in the end section and the con- 
ductors are exposed at this point to the 
ballast temperature. Since this fixture 
undoubtedly carries the label of U. L. 
and the circuit wiring is covered by 
the approval, it is my belief that at 
least type RH conductors will be 
used. Time has not permitted me to 
check this point. This, however, is a 
case where we would have a definite 
U. L. commitment on this point which 
might be used to some extent in judg- 
ing similar designs. 

Section 4144 of the Code which con- 
cerns the wiring of a fixture recog- 
Types R and T 
conductors for this purpose provided 


nizes the use of 


they are not subjected to temperatures 
in excess of 60°C (140°F). The cur- 


rent carrying capacity of such con- 
ductors however would be subject to 
the correction factors when they oper- 
ate at temperatures exceeding 30°C- 
86°F as covered by Table No. 1, 
Chapter 10, Note No.7. Asan example, 
a No. 14 conductor, either Type R or 
T operating in a temperature of 113° F, 
would have a current capacity of 71% 
x 15, which equals 10 amperes. If the 
same conductors were exposed to tem- 
peratures of 135°F, which is within 
10° of the maximum operating tem- 
perature, they could not be used. As a 
result of these requirements, it is evi- 
dent that a conductor may be used in 
an ambient temperature within 10° of 
the maximum permitted, but the penal- 
ties involved would make it imprac- 
ticable to apply the rule. As a result 
I believe good practice dictates that we 
use conductor insulation of higher 
operating temperatures instead of ap- 
plying correction factors. 

In addition to the foregoing methods 
of procedure an inspector may run 
temperature tests under actual field 
conditions. Such readings 
should be taken where the most heat 
will be generated, which usually is in 
the area of the ballast and capacitor. 
In view of the foregoing, it appears 
to me that the circuit conductors should 
be at least RH, 75°C-167°F, rating.— 
B.A.McD. 


however 


Emergency Lighting 


QO Does the code require emer- 
© gency lighting and exit signs 
in a one-story school building con- 
taining eight classrooms, cafeteria and 


an assembly hall and gymnasium? 
—M.O. 


A The National Electrical Code 
e does not require emergency 
systems or exit lighting in any kind 
of a building. Instead it contains under 
Article 700 in Section 7001 the fol- 
lowing statement: “The provisions of 
this article apply to the installation, 
operation and maintenance of circuits, 
systems and equipment intended to 
supply illumination and power in the 
event of failure of the normal supply 
or in the event of accident to elements 
of a system supplying power and il 
lumination essential for safety to life 
and property where such systems or 
circuits are legally required by munic- 
ipal, state, federal or other codes, or 
by any governmental agency having 
Many governmental 
agencies having jurisdiction over the 


jurisdiction.” 


erection of buildings used by the public 
follow the rules and regulations as 
contained in the Building Exits Code, 
a publication of the National Fire 
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DRIVE-IT 


~_____ SAVES 30% IN LIGHTING INSTALLATION COSTS! 


Electricians in new Northwest factory 
use DRIVE-IT 320 for overhead installa- 
tions. 18,000 pins were used on fixtures 
and leads. 


SJ E W Drive pins are Underwriters’ 


E ».4 Cc L U s { Vv E Laboratories approved. 
el 


Exclusive Safety Pads developed for 
specific jobs such as conduit clamp, 


DRIVE -.IT 320 é‘ X : e brackets, or fuse boxes. 
WITH 
BREAK-OPEN ACTION 


Snap open action results in the fastest operating 
tool on the market. Easiest method to load and 
eject cartridges under any condition. 


Three-way Safety. Cannot be dis- 
charged accidentally, due to the push 
and turn firing sequence. This, plus the 
large, swivel safety pad, makes DRIVE-IT 
triple safe. 





POWDER POWER TOOL CORP. 


More fastenings per hour with this speedy Bags. | ae htt nen ta : eae [om 


way of loading and ejecting cartridges. 735 Broadway, Vancouver, B. C. 


[] Please send FREE catalogue and literature. 
C) | want a FREE demonstration of DRIVE-IT. 





DRIVE-IT oe 





Street 
the original POWDER-ACTUATED TOOL 


City. 
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for easier cafer 
-—. faster 
testing... 


the KNOPP 


Voltage Tester 


with the patented 


PROD - MOUNT 


has 3 Safety Features 
... Many uses 


When you get the pace-setting Knopp Voltage 
Tester you say “Goodbye to risky, time-wasting 
fuss in testing’’ because of 5 main safety fea- 
tures: (1) exclusive Prod-mounting Socket in 
housing making this tester easier, faster, and 
safer to use, and ending time-wasting “‘three- 
handed” testing: (2) protection through dual 
indication of voltage by solenoid and neon lamp 
working independently; (3) positive scale read- 
ings; (4) signal by hum and vibration; and 
(5) thorough insulation throughout, even to the 
sharp point of each prod. 


Well-built and shock-proof in a LAMINATED 
Bakelite housing, the Knopp Voltage Tester 
tells immediately and simply if circuit is open 
or closed; magnitude of voltage between 110 
and 600; a-c or d-c, pure or rectified; 25 or 60 
cycles, for testing old and new circuits, fuses, 
locating grounds, etc 


Some of the nation’s largest utilities, after 
testing all brands, use Knopp Voltage Testers 
by the hundreds 


Get the widely-used, reliable Knopp Voltage 
Tester with the exclusive, time-proved Prod- 
Mount, and other safety features, from your 
dealer, or write for illustrated, free, new, de- 
scriptive Bulletin No. 425. 


THE KNOPP 
Phase Sequence 
Indicator 
60 v. to 600 v.; 25 
to 60 cycles; Ro- 
tating Indicator 
shows sequence A- 
B-C or C-B-A. 
Light - weight. 
Compact. Big time 

saver. 


LOT) 2 


4232 HOLDEN STREET, OAKLAND 8, CALIF. 








Protection Association, and under 
Section 2169 of this publication you 
will find the following requirement: 
“All auditoriums, assembly halls, gym- 
nasiums, stairways, corridors, exits and 
exitways shall have illumination and 
signs in accordance with Section 12.” 
Therefore, if the governmental agency 
having supervision over safety to life 
and property in the area in which the 
school in question is being built uses 
this code, it, of course, will be nec- 
essary for you to provide the emer- 
gency illumination and exit signs. It 
is also possible that the governmental 
agency will have a code of their own 
which will also require special emer- 
gency illumination. I, therefore, would 
recommend that you contact the 
agency having jurisdiction and obtain 
the necessary information from them 
concerning this requirement.—G.R. 


. 
Switchgear Units 
Is it necessary to install an air 


f © break isolating type switch on 


a 4160-volt service that enters a mod- 
ern, metal-enclosed switchgear?— 


S.J.A. 
A Your answer will be found 
e under Section 2390 of the 
National Electrical Code where para- 
graph “a” states that the air break iso- 
lating switch shall be installed between 
oil switches or air or oil circuit break- 
ers used as service switches and the 
supply conductor, except where such 
equipment is mounted on removable 
truck panels or metal-enclosed switch- 
gear units which cannot be opened 
unless the circuit is disconnected and 
which if removed from the normal 
operating position automatically dis- 
connect the circuit breaker or switch 
from all live parts. Therefore, if the 
metal-enclosed switchgear to which 
you referred is of this type, the switch 
head is not required.—G.R. 


Plug Fuses On 220-Volts 


Will you please advise me tf 
there are any Code violations 
in the following diagram. If so, what 
article of the Code applies to them. 
Inspector contends 220 volts cannot 
be used with plug fuses for the water 


110/220 Volt Ground 


pump. What is your interpretation on 
this? What section of Code applies to 
this if there is a violation?—C.H. 


A Section 2403 of the Code rec- 
e@ ognizes the use of plug fuses 
and fuse holders on circuits having a 
grounded neutral and no conductor in 
such circuits operating at more than 
150 volts to ground, According to 
your diagram you have a 3-wire, 110/ 
220-volt service with the neutral con- 
ductor grounded. The greatest voltage 
to ground on such a system is 110 
volts. It therefore appears that the 
plug fuses used on the 220-volt cir- 
cuit feeding the pump are not in viola- 
tion of the Code. The question of local 
requirements may enter the picture. 
There might, however, be a question 
concerning the use of non-metallic 
sheathed cable for the tap to the 
switch. Section 2434d, which covers 
the 25-ft. tap rule, requires such taps 
to be suitably protected from me- 
injury. This is a question 
which must be decided by the inspector 
in line with any particular conditions 
which may apply locally to this in- 
stallation, —B.A.McD. 


chanical 


Motor Disconnect 


We would like more informa- 
tion concerning Section 4386, 
in Sight of the Controller Location, 
and Section 4402, Disconnecting 
Means. The question in mind is con- 
cerning the term “In Sight’. Can a 
disconnect be placed in another room, 
or even on another floor of a build- 
ing, and still comply with the Code? 
Is it permissible to place a lockout type 
switch at a point out of visible sight. 
and more than 50 feet, as one would 
have to walk, from the motor which the 
switch serves?—L.E.C. 


A A motor disconnect, in gen- 
e eral, can be installed at most 
any point in any specific installation. 
If it is “out of sight” or at “more than 
50 feet distance” from the controller 
location (See Section 4409), then one 
of two things may be done. 

One, the disconnect may be provided 
with a device which will permit lock- 
ing the disconnect in “open position.” 


disconnect may be 


Two, a second 


= I [+ == Range 





2) \ 


| 60 amp 








pullouts 

















Ss a 


° (Oo , 
; Br cirs 














220V 





Top 
less thon 


-220 Volts 





| /20/ 240 Vv SW with 
plug fuses 








* 





This port in question 





255 








Woter pump 


12-2 NM sheathed Cable 
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crew Them On- 


Patented, No. 1,933,555. 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


The Easiest Way to Make FAIL-PROOF, 
FOOL-PROOF PIGTAIL SPLICES 


Just by screwing on an IDEAL “Wire-Nut” Connector — 


finger-tight — you get a gripping action so powerful that 
you'll break the wire before you can pull apart the splice! 
No connector grips tighter or holds longer. 


But with “Wire-Nut” Connectors you get much more than 
that. You get a perfectly protected splice — with prefabri- 
cated insulation that never varies, can not short out, come 
loose or fail with age. The specially formulated, precision 
molded phenolic shell on a “Wire-Nut” Connector with- 
stands 4000 volts dielectric and air gap tests — completely 
covers all bare wire — can not be pierced by sharp wire 
ends. Its compact size is easy to work with — “fits” better 
into close quarters. 


Because IDEAL “Wire-Nut” Connectors make fail-proof, 
fool-proof splices easier, millions more of them are used 


Only IDEAL Makes “Wire-Nut” Connectors for pigtail splices than any other type of connector —: with 
Look for the Name IDEAL conduit, non-metallic sheath, armored cable and open wir- 


ing. Get them and use them on all your wiring jobs. 


y a IDEAL INDUSTRIES, INC. 
Fully Approved! U 1041 Park Avenue, Sycamore, Illinois 


SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 





Please send FREE SAMPLES of IDEAL ‘‘Wire-Nut"’ Connectors. 








Contractor sizes 74B and 
76B are fully approved as 
pressure cable connectors 
for general use in all ' RR ae 
types of branch circuit ihe Reet ese eS 
wiring, with all common 

wire combinations. t 


CANADIAN DISTRIBUTOR: IRVING SMITH, LTD., MONTREAL 
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BIDDLE Vustrameut Yews 


MEGGER® ELECTRICAL 
INSULATION TESTERS 


Hand—Rectifier—or 
Combination Operation— 


Ratings up to 2000 Megohms 
and 1000 Volts D-C 


HAND CR. ANK MEG TYPE 


of Megger Insu- 

lation Tester is a 

reliable field instru- 

ment, light, sturdy, 

with a constant- 

voltage type gener- 

ator—no dependence 

on batteries or other 

current supply. By far the most popular 

instrument among electrical plant mainte- 

nance men. Easy to use—easy to read—and 
rugged in constant services. 


RECTIFIER OPERATED Meg Type 
of Megger Insulation 
Tester simply plugs into a 
convenient outlet. Portable 
or flush bench-mounted. A 
dependable production or 
inspection instrument. 
Quick, easy readings speed 
up otherwise costly tests. 


DUAL-OPERATED MEG TYPE 
of Megger Insulation Tester may be operated 
by hand or rectifier. Excellent solution 
for those re ulring a versatile instrument 


for field and bench use. 


Write for 
BULLETINS 
21-45 ECM 
21-46 ECM 





IF YOU 
MEASURE SPEED 


YOUR BEST BET 
iS BIDDLE 


Dr. Horn 
Tachometer 


Jagabi® 
Tachometer 


Instantaneous Speeds or Variations 


in Speeds. Write for BULLETIN _35- -ECM 


Bos 


JAMES G. BIDDLE CO. 


ee ELECTRICAL 


* SPEEDO 


TESTING 
MEASURING 
* LABORATORY & SCIENTIFIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


INSTRUMENTS 
INSTRUMENTS 
EQUIPMENT 


INSULATION TESTER & 

WHEATSTONE BRIDGE 

in ONE EASILY PORTABLE 
INSTRUMENT 


Measures Electrical Resistances 
From a Fraction of an Ohm 
up to 1000 Megohms 


Affords the facility of: 


e A Wheatstone Bridge for measuring 
conductor resistance of coils, resistors 
and circuits. 


e A Megger Direct Reading Ohmmeter 
for measuring electrical insulation resist- 
ance (ohm and megohm scales). 

e A Varley Loop Feature for locating 
faults on wires Soothes. 

This Bridge-Meg weighs only 15 lbs. and 
is ugha self-contained with its own 
constant-voltage generator—no need to be 
dependent on batteries or other suitable 
test current. 

Why burden yourself with two instru- 
ments when you can have the facilities of 
two for little more than the price of one in 
one compact, sturdy case. For complete 
details and prices write for BULLETIN 
21-60 ECM 





Average 
Measuring 
RPM 

or 

FPM 
Jagabi® 
Speed 
Indicator 


Frahm® 
Resonant 
Reed 
Tachometer 


Quick 
Accurate 
Readings 

with 
Safety 


BULLETIN 
31-ECM 


1316 ARCH STREET 
PHILADELPHIA 7, PA. 





installed within sight of the controllet 
location or it may be located at a 
distance not to exceed 50 feet from the 
controller location but still be in sight 
of the controller location. 

It should be noted that the 
more or less applies to the location 
of the controller. See Section 4386. 

The basic intent is to insure safe 
operation at the motor location when 
maintenance work has to 
be done. If the controller and dis- 
connect are within sight of the motor, 
the repairman or the maintenance man 
can always keep an eye on these de- 
vices to make sure he can work safely 
on the motor, In the event the con- 
troller and disconnect are located 
where he cannot continually supervise 
them while working on the motor, it 
is only necessary for him to open the 
disconnect and lock it in this position 
with a padlpck and similar locking 
device. This then insures a dead cir- 
cuit for the motor 
practice systems set up in plants per- 
mit the reenergizing of “locked out” 
circuits by only the person who origi- 
nally “locked out” the circuit—B.Z.S. 


same, 


repair or 


since most safety 


Remote Control— 
2400-Volt—M-G Set 


I would appreciate a ruling 
© from you on the following 


question pertaining to a pending instal- 
lation. Is it permissible to start a mo- 
tor-generator set, motor 
drive, 2400 volts, from a remote loca- 


tion?—J.J.S. 
A Section 4386 of the Code cov- 
e ers the conditions under which 
a motor controller may be located out 
of sight from the controller location. 
The fine print note preceding Section 
4381 defines the term “controller” as 
follows: “For the purpose of this 
article, the term “controller” includes 
any switch or device normally used to 
start and stop the motor.” Article 710 
covers circuits and equipment operat- 
ing at more than 600 volts and in the 
absence of any special requirement for 
remote control under this article, the 
rules covered by Article 430 would 
apply. Sections 4421-4425 cover the 
requirements for motors and 
trollers operating at a voltage in excess 
of 600 volts. Sections 4371 to 4374 and 
\rticle 725 cover the requirements for 
remote-control 


synchronous 


con- 


circuits. 
A review of these various require- 
ments indicates to me, as far as the 
N.E. Code is concerned, that there is 
no objection to the remote contro! of 
the 2400-volt synchronous motor- 
generator set covered by your ques- 
tion.—B.A.McD. 
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Incandescent and fluorescent light are combined to illuminate 
this exhibit of 16th and 17th Century English Art in glare-free, 
shadow-free lighting. Water-white curved lens panels and 


lenslites blend the two types of light. 


Architects—R. B. O'Connor & Aymar Embury II 

Architects and Engineers—Voorhees, Walker Foley & Smith 
Architects—Brown, Lawford & Forbes 

Engineers—Edw. E. Ashley 

Recessed Lighting Fixtures by Eastern Lighting Products, Inc. 


aa 


Ceiling in this room is of specially designed panels of water- 
white crystal by Corning. Louvers of Alba-Lite shield directional 
lighting used to highlight centers of attention. 


How Metropolitan Museum created 


natural lighting for great 


Visitors to New York’s “new” Metro- 
politan Museum now enjoy the 
world’s great art treasures in shadow- 
free, glareless lighting. 

In his role as the Museum’s con- 
sulting engineer for the $9,000,000 
restoration program, Laurence S. 
Harrison sought to create a lighting 
system approaching the ideal quali- 
ties of daylight in the exhibit rooms 
and corridors. He achieved his aim 
with a combination of incandescent 
and flourescent lighting, skylights 
and a wide variety of Corning En- 
gineered Lightingware. 


w CORNING GLASS WORKS 


CORNING, N. Y. 


Comming means research wi Cleedd 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Corning developed a new water- 
white crystal glass with true color 
transmission characteristics to meet 
exacting specifications. This glass in 
2-ft. square panels is installed in the 
skylight ceilings, in the second floor 
galleries. Formed into curved pris- 
matic lens panels, it is also used ex- 
tensively in recessed fluorescent trof- 
fer fixtures in lighting the first floor 
galleries. 

True colors assured 

Corning Alba-Lite glass because 
of its ability to diffuse and transmit 
fluorescent light without altering 


art exhibits 


color is used in the fixture installed 
in the ground floor galleries. 

Corning’s Pyrex brand “Double- 
Tough” Lenslites are used to direct 
the light from incandescent lamps. 
They resist both thermal and im- 
pact shock. 

You find the answer to a great 
variety of lighting problems in Cor- 
ning Engineered Lightingware. To 
learn more about the many kinds of 
Corning lightingware available, write 
for Bulletin LS-43, “Architects and 
Engineers Handbook of Lighting 
Glassware.” 


CORNING GLASS WORKS, Dept.EC-10,Corning, N.Y. 


Glassware.” 
Name. 
Company 
Address 


Please send me a copy of the “Architects and Engineers Handbook of Lighting 


Title... 
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Spat Yh Stuadial CL 


the new LUME-GLOW 


» MITCHELL 


* 


The “Evenglo” plastic diffusing 
shield provides the most desir- 
able low surface brightness 


* 


High upward component, com- 
bined with plastic diffusing 


To)-7- Vem el i lelel-m-i a ie)i-l-enn ae SUUNIENS he Seeete 


illumination of indirect lighting 
COMMERCIAL LUMINAIRES + 
New MITCHELL ‘‘Lume-Glow”’ sets the standard of a a ee 
excellence in comfortable indirect lighting. It is specifically a smart, streamlined effect to 
create clean, tailored-looking 
installations in the most dis- 
eye-ease illumination. Designed for pendant mounting, tinguished interiors 


designed for low brightness contrast and features pleasing 


Lume-Glow luminaires achieve a desirably high upward * 


component coupled with diffused downward lighting to 

Available in 4-Foot, 2-Lamp 
or 4-Lamp Luminaires (choice 
sv) ol-is oMsoliilolehilo Mol mel leuleloll mite melt emai of Rapid Start, Slimline or 
Medium Bi-Pin), and in 8-Foot, 
2-Lamp or 4-Lamp Slimline. 
polystyrene plastic formed in an ultra-shallow streamlined Matching Spots, Fill-Ins and 

Corner Boxes are available 


achieve this new concept in glare-free, restful illumination. The 
Kora cele olsle lili tim Mela Sate Miilceltle Mii-Melale| ile] MULt-Mo)i 
contour of unusual beauty and distinction. Finally, 
“Lume-Glow” offers exceptional advantages in simplified 


TasicolicohiiolMmelaleMulelali-ialels¢- Mi mol@m ae] Mo l-tfol LM ol-Lell i lereh ilolat: 


relate MN ol-lacelsilelsa-meleohioMmasli-Melae it] |(-Simy (oon S 


where quality counts, MITCHELL MANUFACTURING CO. 
specify 2525 N. Clybourn Ave., Chicago 14, Illinois 
In Canada: Mitchell Mfg. Co., Ltd., 19 Waterman, Toronto 
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Modern Lighting 





Coined Cross Louvers Reduce Fixture Brightness 


Low head room between floor slabs 
and the underside of deep structural 
beams created a lighting problem of 
considerable magnitude when a down- 
town Cleveland garage building was 
recently converted to supply additional 
office space for the Standard Oil Com- 
pany of Ohio. This problem was. un- 
derstandable, since the necessity for 
obtaining high-intensity illumination 
without glare for critical-seeing tasks 
in the accounting department seemed a 
difficult objective with conventional 


v 


LOW BRIGHTNESS provides eye comfort from all viewing angles, since deep 


lighting fixtures. That the problem 
was satisfactorily solved is due largely 
to the installation of Para-Louvers as a 
lateral shielding medium in Day-Brite 
Alzak aluminum troffers; a solution 
that reduced troffer brightness by 50% 
in the lengthwise direction, yet did not 
noticeably affect the overall efficiency 
of the system. 

The combination of deep parabolic 
cross-section reflectors and  Para- 
Louvers permitted use of flush- 
mounted troffers without the usually 





parabolic troffers and coined parabolic cross louvers combine to reduce fixture 


brightness to a maximum of 
longitudinal axis of the troffers. 


6 candles per square inch, measured along the 





PARA-LOUVERS are die struck under pressures of 900 tons, creating series of 
horizontal closely-spaced parabolic segments that diffuse light emanating from the 


lamps. 


Ridges on one side correspond with troughs on the other side of the 
louver, thereby conserving metal and reducing overall thickness. 
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IN CORRIDORS, the same basic fixture is 
used, with a 5-foot interval between 
each 4-foot 2-lamp lighting unit. Al- 
though mounting heights are so low that 
fixtures may easily be touched with an 
upraised hand, lamp brightness is com- 
fortably reduced by the etched aluminum 
Para-Louvers. 


attendant problems of uneven light 
distribution at the working level. 

In design, the louvers selected con- 
tain series of horizontal closely-spaced 
parabolic segments, the pattern of re- 
flecting surfaces being die-struck un- 
der a pressure of 900 tons, and the 
parabolic surfaces being so staggered 
on opposite sides of each louver so 
that a ridge on one side corresponds 
with a trough on the other, a proce- 
dure which keeps overall thicknesses 
of louvers at a minimum. This design 
strengthens the louver while reducing 
the amount of metal required. It also 
minimizes inter-reflection, and surface 
brightness is reduced because light 
striking the louvers from the lamps 
above them is reflected either down- 
wards towards the working surfaces 
or upwards normal viewing 
angles. 

This solution, although simple in 
basic logic, provided a long-sought 
answer to SOHIO’s problem, and the 
resulting installation is so comfortable 
to the eye that visitors to the office 
find it difficult to realize that the 
soft diffusion is from etched alu- 
minum louvers. Since ceiling height is 
only 7 feet 9 inches and spacing of 
troffers is 6 feet on centers, the ob- 
tained results are commendable, merit- 
ing commendation from all employees 
working beneath this installation. 


above 
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Specify 


Li custi-luminus 
ceilings! 


for LOW -COST 
CONTROL of 

LIGHT, SOUND 

and AIR FLOW 





THE OVERALL CEILING OF 
LIGHT THAT INCREASES 
OVERALL EFFICIENCY! 


Here is the trend in modern lighting! 
A solid ceiling of light that provides 
soft, shadowless illumination and 
also hides pipes, ductwork and 
sprinkler systems — it modernizes 
old and new buildings! 

Made of unbreakable, corrugated 
LUMI-PLASTIC with noise absorbing 
ACUSTI-LOUVERS, it is glareproof, 
clean and easy to keep clean— 
labeled by Underwriters’ Labora- 
tories for installation under existing 
sprinkler systems! 

Its low cost is quickly offset because 
people see better, feel better, work 
better under an ACUSTI-LUMINUS 
CEILING. Already over 3500 in use. 


a SS oy 


— 
4 ° ene 
jy Luminous Ceilings, Inc. 
Dept. ?! 2500 W. North Ave., Chicago 47, II! 
! Tell me where I can see it! 


Send me your free booklet containing complete 
details about the ACUSTI-LUMINUS CEILINGS! 
Name and tithe____ 








Firm name —— 
Address 


oeeo- 


\ City & State — 


“Ol titem an ananeseseee 
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LUMINOUS CEILING over reading area and recessed troffers in stack area make 
reading and study easy in the Amelia Hutchings Memorial Library, Macon, Georgia. 


Library Modernizes with Light 


\ new lighting system keynotes the 
remodeling of the Amelia Hutchings 
Memorial Library in Macon, Ga., re- 
cently completed. It consists of a 
luminous ceiling over the general read- 
ing and study area, of recessed louvered 
troffers in the stack area, and of re- 
cessed down lights over the librarian’s 
desk. Remodeling plans also included 
rewiring, installation of new floors, 
furniture, and painting throughout. 

This library, owned by the city of 
Macon, has long been used by Negroes 
of the community exclusively. It is 
modern in every respect, and is the 
first building in the entire community 
to be lighted by a luminous ceiling. 

The ceiling lighting, supplied by 
Luminous Ceilings, Inc., consists of 
corrugated vinyl sheets 36 
inches wide, and lengtlts as required, 


plastic 


supported in metal T-tracks, with rapid 
start 40-watt fluorescent strip lights 
spaced on 36-inch centers and installed 
24 inches above the plastic. This ar- 
rangement provides an intensity of 50 
footcandles, and “it seems as if night 
never comes because the lighting gives 
the daylight effect at all times,” in 
the opinion of Mrs. Mae Evelyn 
Greely, assistant librarian. The re- 
cessed troffers and down lights were 
supplied by DayBrite Lighting, Inc. 
The Dozier Electric Company in- 
stalled this new lighting installation 
and did the rewiring of the entire 
building. N. J. 
architect. C 


Pascullis was the 
. A. Crowell, of the archi- 
tect’s office, and Wade B. Evans, 
lighting engineer for the Georgia 
Power Company, cooperated in work- 
ing out the lighting design. 


Quality Lighting Fosters Quality Printing 


\n intensity of 60 footcandles of 
well diffused lighting is provided in 
the print shop at the Georgia School 
for the Deaf, at Cave Spring, Georgia. 
This intensity was decided on for two 
principal reasons: 1) the students are 
more than normally dependent on their 
eyes because of their handicap of being 
deaf; and 2) they are wholly dependent 
on their eyes for safety, an important 
factor in any classroom activity which 
involves student operation of moving 
machinery. 
vocational 


In addition to giving 


training to the students in the print 
shop, the students also do job printing 
for the State of Georgia. The high- 
level, glare-free lighting is of material 
assistance in the production of quality 
printing which the students at the 
school are taught to do. The school 
printing instructor, W. H. Crider, feels 
that both quality and intensity of light 
are important, not only in printing, but 
also in teaching deaf children the 
fundamentals of the trade. 

Che newly constructed print shop is 
lighted with continuous rows of 2-lamp 
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Flexibility PLUS 


FOR TODAYS MOST EFFICIENT COMMERCIAL LIGHTING 


NS 


* 


SHIELDING — All fixtures provide 45° cross- 
wise shielding and are available with choice 
of 25° or 45° lengthwise shielding. 


END CAPS — Satin finish aluminum end caps 
available — order separately. 


PENDANT MOUNTING — Stem hanger as- 
semblies are required. Single stem hangers 
used for continuous row mounting. Twin 
stem hangers for the mounting of individual 
48” lamp fixtures. 

















SURFACE MOUNTING — Units may be at- 
tached directly to the ceiling. Available as 
optional equipment are surface mounting 
plates and top reflectors. 











85% EFFICIENCY — Translucent plastic side 


panels and center panel give low bright- 


» A quality | 3 a 
OK fixture ness for more comfortable seeing and high 
ey 





throughout! efficiency. Made of sturdy Polystyrene, they 
will not warp or discolor. For further seeing 
comfort 60% of the light is directed above 
the horizontal. 


FIXTURES 2 lamp and 4 
lamp units available for 48 DISTRIBUTED EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS 


inch 38 watt and 96 inch ee 


74 watt single pin lamps, REFLECTOR COMPANY 


as well as 48 inch 40 watt 
bi-pin lamps. 275 CONGRESS STREET, BOSTON 10, MASS. 




















Y-erR Eas 


Wire Pulling Lubricant 
Only Y-ER EAS has all these features 


© Creamy, non-corrosive lu- 
bricant. Never greasy or 
messy. 
Prevents sticking or set- 
ting. Specially helpful on 
saddles and turns. 
Does not run back on 
cables. 
Never harmful to hands 
or clothing. 
Permanently non-harmful 
to cables or conduit. 


Write for 
descriptive 


Improved Y-ER EAS tested and approved by the 
Underwriters’ Laboratories, Inc. 


AT ALL LEADING ELECTRICAL SUPPLY HOUSES 


ELECTRO COMPOUND CO. 


3818 W. 150th St., Cleveland 11, Ohie 











Slash Motor Maintenance 
Speed Installation 
Increase Brush Life 

Cut Motor Down Time 


MULTIFLEX brushes 
with NEOPRENE pads 


. really protect your motor and gener- 
ator investments. Engineered for better 
contact and reduced vibrations, Helwig 
Multiflex brushes eliminate uneven wear 
and reduce circulating current. Get mul- 
tiple brush operation without expensive 
changes. The key to longer commutator 
life is a quality brush designed to FIT, 
instead of a cut-down, so-called standard 
brush. Save production time and money 
with Helwig tailor-made brushes. Write 
for details on the Helwig brush inventory 
control plan. 

CARBON 


HELWIG co. PRODUCTS 
2502 N. 30th Street 


Milwaukee, Wisconsin 
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PRINT SHOP in the Georgia School for the Deaf at Cave Spring, Ga. is lighted 
to 60 footcandles to enable handicapped students to see easily and quickly. 


96-inch 


naires 


slimline direct-indirect lumi- 
eight feet apart, and 
suspended about 30 inches below the 
light finished ceiling. The luminaires 


spaced 


are louvered to eliminate direct glare 
from the units and are of the Pittsburgh 
Company's “Monroe” type 
equipped with metal side reflectors. 


Reflector 





, 


Church 


previously with indirect luminaires, 
and while the lighting quality was 
good, the amount of light delivered 
was too low for seeing comfort. Also, 
the pastor and church members wanted 
luminaires with a design which would 
‘reate a “churchly” atmosphere. 

This problem was solved easily by 
Lyman Robertson, architect, and 
Walter S. Smith, Jr., Georgia Power 
Company lighting engineer, who co- 
operated in the selection of the lumi- 
naires and amount of light to be used. 
Six hanging Novelty Electric 


Com- 


Relights with Lanterns 


When the Mize Memorial Methodist 
Church in Augusta, Georgia, relighted 
recently, they selected lanterns to do 
the job. The church had been lighted 


pany lanterns of Gothic design were 
light the church pews. 
Three recessed incandescent lens units 
light the pulpit, and the choir was 
lighted by two recessed incandescent 
units and a row of 2-lamp slimline 
fluorescents concealed. 

The lanterns each contain one 500- 
watt lamp for down lighting, and three 
100-watt lamps for lighting the ham- 
mered glass diffusing panels in the 
side of the lanterns softly. With the 
ceiling and side walls finished in light 
colors, the light is diffused throughout 
the area and a very’ pleasing lighting 
effect is created. Members and church 
visitors agree that the lighting is most 


selected to 


satisfactory. 
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| se *©-J would your customer turn down asavings 





Your customers can enjoy the benefits of the finest 
lighting money can buy and effect really substantial 
savings at the same time, simply by buying the 
right lighting fixture. Time and again, the better 
design and efficiency of Smithcraft Fluorescent 
Fixtures result in fewer units to produce recom- 
mended lighting levels. 

Here’s an actual case history of how a Pennsylvania 
department store saved 10% in initial costs and 
10%, in operating costs ... or approximately $4000 
on a ten-year $40,000 expenditure. 

Before re-lighting, a complete survey was made 
and exact lighting requirements were established. 
To meet these requirements, Smithcraft units and 
units of several nationally-known top quality 


af 4 000 on a°40,000 lighting expenditure? 


manufacturers were subjected to an exhaustive 
com parative analysis. Here are the results: 
10% FEWER UNITS REQUIRED 


Number of units required to achieve recommended light- 
Set LOGINS oc ncetnxstene eeeeseessese Smithcraft — 270 
2nd Best Fixture —297 
3rd Best Fixture —339 
10% LESS INSTALLATION COST 
Proportionately less labor and materials were required 
to install the 270 Smithcraft units than the 297 units of 
the nearest competitor. 


10% FEWER LAMPS 
(Initial & Replacement) 
ARNE OUNCES sic cin cacdbenkdehent Smithe raft — 706 
2nd Best Fixture — 776 
3rd Best Fixture —914 
Recommended practice is to replace lamps every 18 
months—a continuing 10% savings. 
10% LESS POWER CONSUMPTION 
Required wattage:.......... Smithcraft: 51.3 kilowatts 
2nd Best Fixture: 56.3 kilowatts 
3rd Best Fixture: 64.8 kilowatts 


Whether you're lighting a store, office, school, factory, or institution, 


it pays to buy lighting not 


fixtures. Invest in Smithcraft — 


America’s Finest Fluorescent Lighting Equipment. 


d 


PHOTOGRAPH SHOWS AN INTERESTING PATTERN ARRANGEMENT OF THE SMITHCRAFT LOUVERLITE SLIMLINE IN THE PENNA. DEPT. STORE DESCRIBED ABOVE. 








*Lighting that makes the nation’s 


most important buildings come alive 


Williamsburgh Savings Bank, Brooklyn 
Troffer Series 25-4 with Metal Louvers 


Trowler & Sushan, architects—engineers; 
Lincraft Constr. Corp., gen’l contractor; 
Standard Light’g Fix. Co 


Hydrox Sealtest ice Cream Co., L.I.C. 
Troffer Series 25-1; 9032 Controlens* 
Ll & P Elec. Constr. Co., elec. contractor 


Lever House, New York City 
No. 9015 Controlens* Shielded Troffers 


wil Skidmore, Owings & Merrill, architects; 
jf wll Silverman & Smith, electrical engineers; 
| itl! Geo. A. Fuller Co., general contractors; 

ttl 


Fishbach & Moore, electrical contractors. 
i s — ' 
=e -| 


= - 
“S8888828eeec0---.--.... ~~ 
. > *@® HOLOPHANE CO., INC. 
SOME IMPORTANT palpi 
USING PHILITE “SERIES 25” TROFFERS eo mp = 
Leading organizations in every field of endeavor are specifying Ruby-Philite 
ee iene Oe today to gain maximum efficiency from their lighting installations. They 
Detroit Neuropsychiatric Hospital have found that Ruby-Philite luminaires provide desired levels of illumina- 
Doughnut Corp. of America tion with a minimum of distracting glare or brightness .. . often at 
General Acceptance Co. substantial savings realized thru higher luminaire efficiency and lower 
General Foods Corp. . P ected he : an 
Johns-Mariville Corp. installation costs. You, too, will find it easier to make your buildings come 
Link-Belt Co. alive with proper lighting when you specify Ruby-Philite. Write now for 


Newark Airport complete catalog data. 
NYC Public School No. 172 


Rohm & Haas Co. 


University of Pennsylvania SERIES 25 TROFFERS © Available in 8 different shield- 


Warner-Hudnut, Inc. ings for recess installation in any type of ceiling. 
Webb & Knapp, Inc. 


32-02 QUEENS BLVD., LONG ISLAND CITY 1, 
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In The News 


IES National Technical 
Conference Held 


Lighting progress and engineered 
environments were subject highlights 
at the 1954 National Technical Con- 
ference of the [Illuminating Engineer- 
ing Society, held September 13-17 at 
Atlantic City, N. J. Other session 
topics included light sources and con 
trols, lighting calculations, quantity 
and quality, work area, street, and resi- 
dence lighting, lighting applications, 
and a civil defense lighting symposium. 
More than 800 members and delegates 
from the United States, Canada and 
other countries registered for this 
five-day annual conference affair. The 
Society’s Philadelphia Section, home 
of its 1954 President, was host to 
these scientists and engineers of the 
lighting industry. 

The Conference’s opening 
was presided over by os N. 
Wisconsin Electric 
chairman of the 
Conference 


session 
Laupp. 
Power Co., and 
National Technical 
Committee. The guests 
were welcomed to the convention city 
by Hon. Joseph Altman, mayor of 
Atlantic City, and bv B. L. England, 
president of Atlantic City Electric 
Company, on behalf of the electrical 
industry on this 75th anniversary of 
the invention of the electric lamp in 
1879 by Thomas A. Edison. Mr. Eng- 
land complimented the 

gineers 


lighting en- 


for their major role in ad- 
the quantity and quality of 
which has played such an im- 


vancing 
lighting 
portant 
nomic, 
America 

A. Homer Manwaring, President of 
IES and executive vice president of 
Philadelphia Electrical & Mfg. Co.. 
presented the annual President’s re- 
port, in which he commended the 
Regional committees for 
their excellent programs in New 
Orleans, Houston, Denver. San Fran- 
cisco, Seattle, Toronto. Detroit, Hart- 
ford and St. Louis. He stressed the 
importance of these Regional Confer- 
ences to the TES membership nation- 
allv, including the continuous flow of 
lighting and information 
Societv’s technical 
committees to the 
membership and through them to the 
service of the public 

Duncan M TES President- 
elect, president of the 
Societv, and stressed the importance of 


part in 
social 


improving the eco- 
and industrial life in 


Conference 


knowledge 
developed bv the 


and application 


Tones, 
spoke as vice 


ELECTRICAL 


RECIPIENT of the 1954 IES Gold Medal, highest honor of the Illuminating Engi- 


neering Society, was Dr. 
Salem, Mass. (second from right). 
Technical Conference, Atlantic City, 


Erwin F. Lowry of Sylvania Electric Products 


Inc., 


Presentation was made at annual IES National 


J. on September 13 by A. Homer 


Manwaring, IES President, as Walter Sturrock (left), Chairman of the IES Gold 
Medal Award Committee, General Electric Co., Lamp Department, and Arthur A. 
Brainerd, Philadelphia Electric Co. illuminating engineer (right) add their congratu- 


lations. 


maintaining and developing the scien- 
tific, technical and professional aspects 
of the Society’s program. He is the 
first Canadian to serve as_ leader 
of IES. 

First technical session was devoted 
to the Living Environment. R. B. 
Newman, of Cambridge, Mass. dis- 
cussed the acoustic environment in 
terms of its effects on human beings. 
Nathaniel Glickman, of Miami Beach, 
Florida, discussed optimum conditions 
for human comfort under the broad 
aspects of thermal environment. L. C. 
Kalff, general art director for Philips 
Glowlamp Works, Eindhoven, Hol- 
land, discussed the luminous environ- 
ment and expressed our visual aim as 
human well-being and comfortable. 

\ principal event of the entire con- 
ference was a_ report on _ lighting 
Progress, in which all the advances 
in light sources and equipment and 
their applications made during 1953-54 
This two-and-one-half 
program was presented by 
Eugene Beggs. of Westinghouse Elec- 
tric Corp., chairman of the Society’s 
Lighting Progress Committee. 

Two light and 
specialists reports on 


were reviewed 
hour 


outstanding vision 
gave current 
standards of qualitv and quantitv for 
interior ifumination. Dr. H. R. Black- 
well of the University of Michigan dis- 
cussed “Ouantitv of Light” and Dr. 
S. K. Guth, Director of Lighting Re- 


search for 
Cleveland, 
Lighting”. 

One session covered residence light- 
ing, in which an analysis of twelve 
solutions to a home-lighting problem 
was made by three speakers, and on 
which C. E. Stephenson, interior and 
industrial designer and president of 
American Institute of Decorators gave 
a technical paper on Home Lighting 
and Home Decoration. 

Other technical papers covered a 
variety of subjects, ranging from Cold 
Cathode Lamp Characteristics to Bal- 
last Applications, to Electric Dis- 
charge Lamps in Street Lighting 
Service, to Economic Lighting for To- 
day’s Industry, to Church illumination 
for the Various Types of Services. 
One highly interesting session was a 
symposium on Lighting for Civilian 
Defense, participated in by Col. Barnet 
W. Beers, Assistant for Civil Defense, 
Washington, D. C., Phillip Batson, 
Federal Civil Defense Administration. 
Washington, D. C., and J. C. Forbes, 
General Electric Co.. Nela_ Park, 
Cleveland. 

At the President 
\. H. Manwaring presented the TES 
Fellow emblem to ten members of the 
Societv who were elected to this mem- 
bership grade this vear for outstand- 
ing technical competence. These mem- 
bers were presented to the President 


Electric Co., 
“Quality of 


General 
discussed 


opening session, 
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REVOLTING VOLT-URE 


The revolting Volt-ure perches in plants and 
pecks away at profits, unless you see to it that good 
lamp maintenance is constantly observed*, and 
that you are well supplied with lamps of 
unquestioned quality — efficient, dependable, 
long-lasting CHAMPION Lamps. 


*Simple, practical sug- 
gestions for making the 
most of your lamps and 
lighting are contained in 
the Champion Mainten- 
ance Manual. May we 
mail you a free copy? 





_ RES: eer 
CHAMPION LAMP WORKS 
594 Broad Street, Lynn, Massachusetts 


La 
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IES President-elect Duncan M. Jones 
(right), of Curtis Lighting of Canada 
Ltd., Montreal, receives congratulations 
from A Homer Manwaring, President of 
IES during the past year and Vice-Presi 
dent of Philadelphia Electrical & Mfg 
Co., Philadelphia, as Marshall N. Water- 
man, IES Vice-President-elect, Westing- 
house Lamp Division, Bloomfield, N. J 
looks on 


for this recognition by A. A. Brainerd, 
chairman ot the Board of Fellows 
They were: C. E. Egeler, General 
Klectric Co; Myrtle Fahsbender, 
Westinghouse Electric Corp., Lamp 
Division; D. M. Finch, University of 
California; Kurt Franck, Holophane 
Co., Inc; K. S. Gibson, National 
Bureau of Standards; J. J. Neidhart, 
Westinghouse Electric Corp; R. L. 
Oetting, General Electric Co; R. A. 
Palmer, Duke Power Co; C. H. Rex, 
General Electric Co; and F. D. Wyatt, 
Chicago Park District. 

Final run-off of the “My Most In- 
teresting Lighting Job” contest, spon- 
sored by the Society during the past 
vear, was held as part of the Confer- 
ence activities. There was one con- 
testant from each Region participating 
First prize was won by Floyd Sell and 
Duncan Preston, Detroit Edison Co., 
ior their joint entry on a “Special Ap- 
plication at the Detroit Plating Com- 
pany”. Second prize went to J. ‘J. 
[ynan, Atlantic City Electric Co., for 
his “Floodlighting an Office Building” 
entry. Third prize was won by Louis 
N. Goodman, L. N. Goodman Asso- 
ciates, New Orleans, La., for an entry 
on “Lighting the Lobby and Waiting 
Concourse of the New Orleans Union 
Passenger Terminal.” 

Other contestants in the final com- 
petition run-off were: Leon T. John- 
son, Public Service Electric & Gas Co., 
Newark, N. J., Eric Ackland, Eric 
Ackland & Associates, Ltd., Van- 
couver, B. C; P. A. Ducasse, Quebec 
City, Quebec; E. H. Schaeffer, Wis- 
consin Electric Power Co., Milwaukee 
Wisc; Starr V. Monsees, City of San 
Diego, San Diego, Calif: and (not 
present) Lyle M. Bailey, Albert Sech- 
rist Mfg. Co., Denver, Colo: and 
Floyd Covington, Post Engineers 
Fort Sam Houston, Texas. 


. . OCTOBER, 1954 











— is 


_ 


The “grounding loop’’—a neoprene-jacketed conductor buried around 
periphery of building—is welded to the building column. Sunlight, heat 
and exposure have little effect on the durable neoprene covering. 


One of the grounding beds. Neoprene-jacketed wire connects the steel 
rods, and at each joint, rugged neoprene tape is used to seal out dirt 
and isture. Both jacketing and tape resist soil acids. 





Neoprene jacketing protects over 47 miles of wire 
against galvanic action at Fairless Works 


At U.S. Steel’s gigantic Fairless Works near Morris- 
ville, Pa., grounding rods of steel instead of the usual 
copper were installed to prevent galvanic corrosion 
of building columns. Over 47 miles of neoprene-jack- 
eted grounding wire link the buildings to the rods. 

The durable neoprene jacketing provides sufficient 
insulation to prevent galvanic action between the 
wire and buried steel . . . and it resists any deteriora- 
tion due to direct burial in earth. Welded to alter- 
nate building columns, the neoprene-jacketed wire 
runs underground to the steel rods . . . provides an 
efficient grounding system—a permanent guard 
against galvanic corrosion. 

Some 107 miles of neoprene-jacketed wire and 
cable serve the Fairless Works in a number of ways. 
Power distribution, for example, is handled by un- 
derground cables jacketed with neoprene over lead. 
Here again, neoprene’s resistance to soil acids and 





<= a 
NEOPRENE 


The rubber made by Du Pont since 1932 


*ts u.s. pat orf 


BETTER THINGS FOR BETTER LIVING . .. THROUGH nae 
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galvanic currents means long, trouble-free service. 
YOUR SUPPLIER is the man to see about depend- 
able neoprene-jacketed wire and cable for all inst.l- 
lations—whether above ground, in conduits, or in 
the ground itself. 


FREE! THE NEOPRENE NOTEBOOK — Each issue describes 
interesting new applications of neoprene . .. new 
products . . . on-the-job reports. Just mail the cou- 
pon below to get on the mailing list. 


MAIL THIS COUPON TODAY! 


E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division EC-10 
Wilmington 98, Delaware 


Please send me the Neoprene Notebook regularly. 


Name Position 





Firm 


Address 








State 
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the architect 
“IT like the design 
possibilities.” 


the lighting engineer 

“Variety in size, shielding 
ond number of lamps gives 
me complete flexibility.” 


the contractor 
“Easiest installation of 
any recessed fixture.” 


V—~ 
Fs; the maintenance 
man—"Easy hinging 
1 makes my job easier.’ 


the owner—“Good-looking, 


happy & 


y surprisingly low in cost.” 


and GARCYS new 5600 Series Recessed Lighting 
Pa ite 
mea 


Variety in size and in 





number of lamps 


For any type cf ceiling construction 








THREE TYPES 
OF SHIELDING 


(Hinged plastic pictured above) 


. plaster, aluminum grid and others 


“The big five” on any lighting job, range 
from the man who pays the bills to the ; ie 
architect who picks the fixture. 

Garcy’s 5600 Series, by design, provide 
the kind of desirable features that make 
‘em happy, and keep them that way. | 

Design and lighting flexibility win a 
pleased nod from architects and engi- 
neers. Easy installation in any type of 
ceiling scores with contractors. Easy 
maintenance is a big feature for those 
concerned with upkeep. And the man eee SS — > 
who pays the bills is mighty happy with 
the handsome appearance and long-life 
construction details. 

“Quality . . . by design’”’ in Garcy’s 
5600 Series fixtures has the knack of 
pleasing everyone. Send for bulletin 
L-146. sa a 


Hinged louver 


Alba-lite glass in hinged frame 














Quality by Design 


Garden City Plating & Mfg. Co., 1730 N. Ashland Ave., Chicago 22, Ill. 





In Canada: Garcy Co. of Canada, Ltd., 191 Niagara St., Toronto 
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SCHWARTZ AND LINDHEIM of Oak- 


land, Calif., better known to their cus- 
tomers and employees as Bob and Steve 
are relative newcomers to the contracting 
field although their general savvy, pro 
gressiveness and engineering methods 
predict a long, bright future for this team 


Diamond Jubilee Farm 
Sets Standards for 
Electric Utilization 


Farm electrification—promoted vig- 
during the past few decades 
by numerous agencies and associations 
—received a healthy shot in the arm 


ore yusly 


recently when a Pennsylvania dairy 
farm near Harrisburg went “whole 
hog” towards thorough, practical, safe 


and convenient power distribution and 
utilization. Owned and operated by 
John Stamy, the farm was selected by 
Farm Journal as a means to dramatize 
their commendable campaign for “bet 
ter farming and better living 

electrically”. Cooperatively sponsor 
ing the project was the Pennsylvania 
Power and Light Company, NECA, 
NEMA and numerous manufacturers 
who collectively contributed power 
electric appliances, materials and 
Electrical con 
tractor on the job was the Howard P 
Foley Company of Harrisburg. 

Timed to coincide with the 75th 
anniversary of the electric light, this 
project is receiving national publicity 
under the label of Operation Big 
Switch on the Diamond Jubilee Farm 
And, as far as practically 
this “dream farm” 
est standards in 


tools. 


engineering services. 


feasible, 
represents the high 
electrical operation. 

The farm is outstanding as to wir- 
ing adequacy—both for 
future needs—with a 


present and 
500MCM 


prim 
ary service and a 37.5-kva_ single 
phase 115/230-volt transformer in- 


stalled for this purpose. The comfort- 
able 7-room farm house has a 150-amp 
breaker and 56 active circuits on the 
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PRODUCTION LINE TESTING OF REGULATING ACTION: 
Every Sola Constant Wattage Mercury Vapor Trans- 
former is individually adjusted and tested to assure 
regulation of light output. 


> 


PERCENT LIGHT OUTPUT 
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200 220 240 260 
LINE VOLTS 


LIGHT OUTPUT REGULATION COMPARISON: The curves above compare the light 
output from an EH-1 mercury vapor lamp operating from a conventional 
non-regulating transformer against a Sola Constant Wattage Transformer 
under varying values of line voltage, 


Mercury vapor lamps operate at 
full rated light output with 
Sola Constant Wattage Transformers 


You get all the lumens you pay fur, when your 
mercury vapor lamps operate from Sola Constant 
Wattage Transformers. These regulating ballasts 
continuously and automatically maintain lumen 
output within +2% regardless of line voltage 
fluctuations as great as 25%. 

You benefit from other important operating 
advantages resulting from the Sola constant wat- 
tage circuit: 

e Positive starting within the primary ranges of 
100/200-130/260v without need for primary taps. 

e Negligible starting line current surge, eliminating 
need for time-delay relays, oversize circuit break- 
ers and oversize wiring. 


e Virtual elimination of outages from line voltage 
drops since primary voltage must fall below 70v 
on a 115v circuit before lamp will extinguish. 


e Protection on open and short circuit by limiting 
current tinder abnormal operating conditions 
(lamp failure or load short circuit). 


e Extended lamp life resulting from stabilized 
operation. 


The moderate differential in original cost, over con- 
ventional non-regulating ballasts, is often eliminated 
by installation savings and by continuous high qual- 
ity of performance you realize from your mercury 
vapor lighting installation. Write for the facts. 


WRITE FOR BULLETIN 17J-MV-208 FOR COMPLETE DATA 


SOLA 


MVedcuy Vigor Lamp 
TRANSFORMERS 


REGULATING 
INDOOR 


REGULATING 
OUTDOOR 


CONVENTIONAL 
INDOOR 








‘Exposed conduit jobs made more attractive 


with portable Greenlee Hydraulic Bender” 


Here's the experience reported by 
Canadian Comstock Co., Ltd., Mont- 
real electrical contracting firm, in 
using Greenies Benders on the 
above job involving installation 
of conduit in sizes ranging from 
1%” to 4” 


Through the use of Greenvee Bend- 
ers this company reports that it ts 
easy to make matched bends in 
multiple conduit installations and 
make exposed jobs more attractive. 


Also by bending conduit they elimin- 
ate manufactured elbows and other 
fittings and thus make possible good 
use of standard 10-foot lengths. Since 
it is not necessary to cut the conduit 
at every turn, many short, useless 
lengths are done away with and it 


is easier to calculate the entire amount 
of conduit needed. Like this firm, 
which has 27 Greenrtee Hydraulic 
Benders in use, you, too, can make 
valuable savings and turn out better 
jobs with this remarkable tool. 


With the Greenest Bender, one man 
quickly makes smooth, accurate bends 
in pipe up to §”, rigid and thin-wall 
conduit, tubing, bus bars. Available 
in two sizes. Often pays for itself on 
the first few jobs through big savings 
of time and materials. Write for facts 
today. Greenlee Tool Co., 1750 
Columbia Ave., Rockford, Ilinois. 


= 
GREENLEE 


OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders . Joist Borers . Cable Pullers 
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e Knockout Tools . Auger Bits and Drills 





MANAGER of electrical construction is 
the title and responsibility of D. T. Lam- 
bert, estimator-engineer at Jones Electric 
Company in Muskegon, Mich. Work 
under his supervision runs the gamut of 
commercial, industrial and residential 
keeps a crew of 20 to 40 electricians 
busy. 


main panel (with provisions tor 24 
additional breakers when and if needed 
at a later date). The largest of several 
barns is served by a 30-circuit lighting 
panel and a 12-circuit power board, 
vhile additional 16- and 18-circuit 
issemblies provide power and lighting 
‘ontrol for a modern shop, granary, 
milk house, garage and storage build- 
ing plus calf, bull and hog pens, 
hbrooder and laying houses 

\ll panels at present have spare 
circuits to permit distribution expan- 
sion, and all circuits in use are loaded 
only to partial capacity 

hese provisions for wiring 
equacy incorporate over a mile oi 
rigid conduit and over 5 miles of 
cable—much of it having thermoplastic 
insulation as insurance against mois- 
ture, soil acids and usually prevalent 
normally-destructive barn atmospheres. 

Maximum safety is also stressed in 
the wiring system, with dust-prooi 
lighting units and enclosed motors in 
numerous locations, and with NEC 
standards consistently exceeded. As 
to convenienee of control, the Stamy 
farm has installed numerous 3- and 
4 Way switches to provide continuous 
paths of light; ventilation and heating 
units are thermostatically regulated 
and many lighting and heating units 
are activated by automatic time clocks 

In the main house are 51 silent- 
operating wall switches for convenient 
control, 88 receptacles for plug-in 
service, plus 33 incandescent and 19 
fluorescent lighting fixtures (some 
with dimmers to facilitate the selection 
of exact levels of illumination for 
various activities or moods) 

Hot water is provided by an 80 
gallon electric water heater and the 
completely electrified kitchen and 
utility areas are equipped with such 
servants as a_ range, refrigerator, 
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ELIPTISQUARE 





with clear, prismatic 
AMCOLENS 


© Lighted objects reflect their true color value 
© Highest light transmission efficiency 











@ Precise light direction control 





© Edge light to ceiling for visual comfort 
advanced @ Shallow recessed lens lighting 


ELIPTISQUARE 


Multiplies Light Output 





CANOLEPOWER = CAT. NO.S~*«'S WATT. A239) 
cme Ashe tiwens | 
ET. TEST NO_35246) _" mi -teki-mealelilas 
‘ZA ialehmistekaelateli =e 
power distribu-' 
tion curve is by 
Electrical Test- 
Tale Ma Gel ololgeliols 
ies, Inc., not The 
ART METAL 


Company 














Eliptisquare reflector redirects all box- 
enclosed light downword through May we send Bulletin 254 which gives complete details? 
AMCOLENS to multiply lomp light Please write: 


utilization. ati aeT METAL COMPANY 


CLEVELAND 3,0HIO 


Manufacturers of Engineered Incandescent Lighting 
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Tough fastening job made easy... 
costs reduced and time saved 
with high-speed Pamset System 


Some 40,000 fastenings were 
required to install conduit and 
overhead lights in the ware- 
houses of the Naval Air Station 
at Alameda, California. 

Instead of welding or drilling 
holes for bolts, operators rolled 
along on movable platforms and 
anchored 3%” steel angle plates 
with light, easy-to-use RAMSET 
JOBMASTERS and Tru-Set drive 
pins. Fixtures were then hauled 
up and fastened to the plates. 
Each bay of the 800-foot-long 
warehouse was completed in less 
than four days. The work wasdone 
far faster and at much lower cost 
than would have been possible 


ae re a 


with conventional methods, and 
scaffolds were eliminated. 

The speed, ease and economy 
of RAMSET SYSTEM ‘‘pays off”’ on 
almost any kind of anchoring into 
steel or concrete. Reducing time 
up to 90% and cutting costs up 
to 75% are day-by-day experi- 
ences of thousands of electrical 
contractors and maintenance 
men, many of whom have been 
profiting from RAMSET SYSTEM 
for five years or more. 

Ask your local dealer for on- 
your-job demonstration of 
profit-making RAMSET SYSTEM, 
or write us for details and new 
Specification Manual. 


12105 BEREA ROAD 


Ranset Fasteners, Inc. CLEVELAND 11, OHIO 


FIRST IN POWDER-ACTUATED FASTENING 
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EDWIN WISMER (right), half of the 
name-plate on the office of Sacramento 
contractors Wismer & Becker, checks 
some practical innovations relating to lift- 
slab installation. W&B’s vice-president, 
Frank Crum, supplies the answers in this 
instance. 





freezer, dishwasher, food waste dis- 
posal unit, automatic washer, drye: 
and ironer, exhaust fan and intercom 
connections to numerous remote loca- 
tions in the home and on the farm 
generally. Smaller appliances include 
the “usual” clock, radio, coffee maker, 
blender and beater, plus the equally 
useful assortment of deep fat fryer, 
knife sharpener, ice cream freezer and 
food grinder, Atmospheric comfort 
in the home is provided both by room 
air-conditioners and by in-built heat 
ers, while electric blankets, TV sets 
and numerous other electrical devices 
emphasize all possibilities for brighten- 
ing 20th-Century living in rural sec- 
tions of our country. 

In other buildings on the farm are a 
milk cooler, hay dryer and feed mixer 
(all 74-hp units), a 5-hp feed grinder, 
3-hp pipe line milker, grain crimper 
and 4 barn cleaners, a 2}-hp silo un- 
loader, 14-hp elevator and ventilation 
fans, plus 50 additional motor-operated 
devices of lesser horsepower. The 
modern shop is comprehensively 
equipped with an electric bench saw, 
drill press, table and floor grinders, 
lathe, overhead hoist, air compressor 
and 200-amp welder, making it pos- 
sible for keeping equipment in constant 
repair and maintenance with negligible 
delay. In addition, numerous electric 
heating units (both radiant and infra- 
red) provide warmth for such local 
areas as the milk house and the 
brooder pens. 

Lighting throughout the Stamy 
home consistently exceeds IES rec- 
ommendations, with (1) ceiling fix- 
tures utilizing diffusion mediums of 
sufficient densitv to prevent glare from 
lamps, (2) ceilings painted white to 
provide maximum reflected illumina- 
tion, (3) lamps and fixtures arranged 
to provide even illumination and re- 
duced brightness ratios in all rooms, 





NEW CURTIS 
FORTY-SIXTY SERIES 











NOW AVAILABLE 
FOR ALL 4 - 5 AND 8 FOOT 
RAPID START, SLIMLINE 


STARTER AND LOW BRIGHTNESS LAMPS 


TONG HANGERS 


America’s most famous line of fluorescent 
luminaires has been redesigned to give you 
more than 100 separate and distinct units. 
The new Curtis Forty-Sixty Series provides 
excellent general illumination for schools, 
offices, stores and other commercial in- 
teriors. These low-brightness units direct 
40% of the light upwards and 60% to 
the working plane. They also offer a 
choice of shielding angles for the direct 
component. Available with Alzak alumi- 
num, steel baked-white enamel and plastic 
sides. Now, more than. ever before, there 
is a Curtis Forty-Sixty applicable to your 
next lighting job. 


Curtis Tong Hangers facilitate and cut in- wus he 
stallation cost. Use of Tong Hangers allows 


considerable flexibility in placement of LIGHTING, INC. 


hangers and permits by-passing of building 
construction obstacles such as beams, sprink- 


ler heads, etc. 
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WHEN 
YOU SELL 


PAD 


YOU SELL 
' CUSTOMER 


VAPOR-PROOF 


REFLECTORS 
and 
FIXTURES 


There are many locations where 
moisture and ron-combustible 
dust conditions mean sales for 
QUAD vapor-proof reflectors and 
fixtures. The heavy cast hoods are 
made in vertical, horizontal and 
outlet box types. 

The reflectors are porcelain enam- 
eled acid-resisting white inside and 
green outside. Listed as vapor-tight 
by Underwriters Laboratories. 

The QUAD line of reflectors consists 
of types for every industrial require- 
ment, both indoor and outdoor. It gives 


(4) 3-way bulbs provided (several 
being of the 100-200-300-watt size) so 
that light levels can be selected to 
suit such varied purposes as casual 
entertaining, reading or critical-seeing 
tasks, and (5) 3- and 4-way switches 
installed so that lights may be turned 
on or off from any one of several 
entrances to a room. Fixtures and 
lamps represent the latest designs in 
the industry, while special lighting 
treatments are utilized to illuminate 
bathroom mirrors, exterior steps 
study tables, stairways and various 
utility areas. 

This farm is admittedly a showplace 
vet it dramatically emphasizes the 
fact that farm electrification provides 
a ready solution to the problem ot 
steadily rising costs. This is verified 
by records of the owner, who claims 
that: “During the past 15 years, feed 
has almost tripled in price and labor 
has increased nearly four times, al- 
though the price we now get for our 
end product (milk) is just about 
double what it was in 1938. The only 
bright spot in this cost picture is that 
electricity has gone up only 6% during 
the same period, so we are using as 
much of this low-cost power as pos- 
sible to lighten our work load, speed 
our operations and get more pleasure 
from farm living. Our electric bills 
have understandably taken quite a 
jump—but this increase is_ repaid 
many times over by the savings we are 
realizing through better lighting plus 
the greatly extended use of power and 
electric heat.” 


Norman Wicks Named 
Manager of NAWB 


No-man Wicks was named manager 
of the National lectrical Manufactur- 
ers Association’s Business Develop- 
ment Department, succeeding O. C-. 
Small, who is now a consultant to that 
department. Mr. Small will retire from 
NEMA service at the end of this year 

Mr. Wicks has been a member of 
the NEMA staff for the past six years, 


you the opportunity to realize profita- 
ble sales. Durability and correct design 
features each type. Sell QUAD for cus- 
tomer satisfaction. 


QUADRANGLE MFG. CO. 


328. PEORIA ST. CHICAGO7, ILL. 





NORMAN WICKS 
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was field representative for the Na- NO OTHER WOoD SCREW ANCHOR 


tional Adequate Wiring program for 
two and a half years, and subsequently | HAS EQUALLED THIS PERFORMANCE eee 
a recording secretary for several | : 

NEMA sections. In addition he was 
the manager of the Defense Production 
project from 1950 to 1952, and in this 
period handled material control prob- 
lems of NEMA subdivisions. On 
January 1, 1953, Mr. Wicks was ap- 
pointed assistant to the managing 
director, the position he held until 


this new assignment. N e V b R a U D G E D 
Mr. Small, the retiring manager, is 


widely known in the electrical indus- 
try. He has had almost continuous > gy RAWLPLU G S 
contact with this country’s and Sees” | 
Canada’s electrical leagues for 32 AFTER 
years, and has carried responsibility ae 
for the National Adequate Wiring om a 2 By YEARS of USE 
program since its beginning. : ’ ’ mK 
He joined the Society for Electrical | 
Development in 1920, an organization 
that had been identified with such 
projects as Wire-Your-Home-Month 
in 1916, and other early attempts to 
bring electricity to millions of homes 
not then electrified. When, in 1923, 
the SED obtained, from the Electric 
Service League of Toronto, the right 
to operate the Red Seal Plan in the 
United States. Mr. Small carried the 
responsibility for .that operation until 
the organization was dissolved in 1932. 
Mr. Small joined NEMA in 1933 HEAD MILLWRIGHT STATES 


and for the major part of two decades . 
has been responsible for activities ‘*Rawiplugs have no equal. We have used hein This particular dust 


designed to expand markets through collector to be torn down was fastened to the wall with 4" x =, band iron, 
group action including the develop- using six ¥2” x 3” lag screws. We put a cable around it, thinking we could 
ment and operation of the National pull it from the wall. | am sure we put a ten ton pull on it and never budged 
Adequate Wiring Program. it, and had to send a man up on a seat to take the lag screws out and they 
were as bright as when they were put up 25 years before." 


(signed) E. C. Snyder 
Head Millwright, Salina, Kansas. 











IBEW to Seek 


Shorter Work Day When you require maximum holding power and the least drilling time (you 

Electrical contractors employing drill smaller holes) use Rawiplugs. 
IBEW members probably will face ; 
demands for a 6-hour day, 30-hour OTHER RAWL PRODUCTS 
week without reduction of take-home FOR INDUSTRIAL ANCHORING 
pay when their labor contracts come ° 
up for negotiation. That was the goal Write for samples on your letterhead. 
set at the 25th Convention of the Inter- [7] RAWLPLUGS: Universal screw anchor for (-) RAWL CARBIDE DRILLS: Spiral precision 
national 3rotherhood of Electrical aad any material. The original fibre plug for tool for rotary drill or hand brace. Sizes 
Workers, AFL, held last month at i wood and log pape ~ %n'" to Va 
the International Ampitheatre in J yee ag Drives like a nail into . [] RAWL HAMMER-SETS: Heavy duty 
Chicago. An unemployment-conscious epee ee one threaded type machine bolt anchor. 

in hard materials. 

group of 3,250 delegates representing } PAWECANOGR. 0 witedites econw -ondher (] RAWL-ANCHORS: For holding bolts per- 
IBEW’s 625,000 members approved ~ that fits the hole drilled either by a new manently in materials such as concrete, 
three resolutions of local unions urg- or ween marble, stone, brick, etc. Heavy duty type. 
ing a shorter work day. The Interna- ~] RAWL TOGGLE-BOLTS: For anchoring 0D RAWLDRILLS: For drilling holes in all 
tional officers and representatives are any fixture or utility in hollow walls or eg in sharpened. For hand and 
to “encourage all local unions in — er ae 
negotiations to reduce their hours, but (1) DIMENSIONAL CHART of above products 
maintain the same take-home pay.” 

Another action destined to affect 
job production was a resolution of a 


Los Angeles Local asking the conven- | THE RAWLPLUG COMPANY 
tion to “go on record as being opposed | rj Inc. 
to the use of powder actuated tools.” | 


Sclecates appeal the secolation sub. | WEZAMRGLOGS¢ BSG 4 ee NEW YORK 13, N. Y. 
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Erarros> . EyAgrop- 


FOR SOLVING YOUR DRILLING 
& ANCHORING PROBLEMS 
NOW AND FOR THE FUTURE 


ARROFIUTE CARBIDE MASONRY DRILL 


TWO WING 
SPRING-TYPE 
TOGGLE BOLT 


= 


SPRING HEAD 
STEEL TOGGLE BOLT 


» RIVETED HEAD 


TOGGLE BOLT 


Ore=esX) 


LITTLE MAJOR TURNBUCKLE 


<<<) 


FOUR-POINT HAND STAR DRILL 


LAG SCREW EXPANSION SHIELD 


FOL IA TINTT 


caeell at 
A.C-E EXPANSION SHIELD 
acs sag] 


DOUBLE EXPANSION SHIELD 


O-E EXPANSION SHIELD 


= 


MACHINE SCREW ANCHOR 


THREE-POINT ORILL POINT 


——=_—_— 


FOUR-POINT DRILL POINT 


LS 


TWIST DRILL POINT 


STUD BOLT ANCHOR 
LEAD SCREW ANCHOR 


) ? hy ft 
= eB 
ed 


MAL-LEAD BOLT ANCHOR 


RUBBERGRIP 
DRILL POINT HOLDER 


See your industrial, hardware or electrical supplier 


° 
ARRO EXPANSION BOLT COMPANY Vy 


1540 300ne Ave., Marion, Ohio 
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IN CHARGE of the motor repair division 
of Jones Elect-ic Company, Muskegon 
Mich., is shop supervisor Clarence Kins 
man. An expert electric motor repair 
specialist, he has some ten men under his 
direction in a department that has seen 
operating for the past 14 years 


ject to legal opinion of [BEW’s gen 
eral counsel. for the 
safety ot 


Prime reason 
proposed ban is the job-site 
members using the tools which fire 
stud projectiles into masonry and steel 
It was stated that such projectiles often 
ricochet and wound the operator or 
surrounding workmen. “The IBEW 
while not opposing new inventions 
which tend to speed up work, neverthe- 
less is opposed to going this far in the 
interest of speed-up,” the resolution 
pointed out. 

\pproval of these resolutions took 
place at the last session of the five-day 
convention. The day before, D. B. 
Clayton, Sr., president, National Elec- 
Contractors Association, told 
the delegates that the high cost of 
electrical construction is losing jobs 
for the IBEW electricians and their 
employers. Clayton cited high wage 
and fringe benefits as establish- 
ing employment conditions which are 
not being accepted by the public and 
are considered by many as uneconomic 
for the construction industry. 
these, he listed: 

Excessive use of overtime at exces 
sive premium rates. 

Unreasonable compensation for 
travel and subsistence. 


trical 


rates 


Among 


Premium compensation for so-called 
hazardous work. 
Unreasonable maintenance require- 
ments for temporary light and power. 
Costly vacation plans. 
Uneconomic welfare plans. 
Unsound ratios of apprentices to 
journeymen. 
Unsound ratios of 
foremen to journeymen. 
Interference with foremen’s opera- 
tions by stewards. 
Restrictions on the 
saving tools. 
Restrictions on the training of ap- 
prentices. At the present rate, 


non-working 


use of labor 


there 
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will be one mechanic to replace two 
retired journeymen 20 years hence. 
These fringes increase the cost of 
each unit of work seriously—in some 
nearly 50%—in the face of 
reduced kilowatt- 
Clayton 
“Many home owners and 
small business concerns cannot afford 
to pay for one hour’s work more than 
they can earn in two to three hours,” 


cases 
steadily costs on 
hours and many materials, 
continued. 


he warned, adding that in many cases 
they go out of their way to find some- 
one else to do their electrical work. 

Mr. Clayton estimates there is some 
$19 billion of electrical modernization 
work to be done (industrial, commer- 
cial, residential, school, etc.) in addi- 
tion to new construction. Competing 
for this market will be the IBEW em- 
ployers, national and area type general 
contractors, “Do-It-Yourself” addicts, 
workmen of other unions, and non- 
union contractors. “To handle this 
work we must have the properly 
skilled manpower at costs that the 
owner can pay. It is the responsibility 
of our two (NECA and 
IBEW) to see that such services are 
available to the public,” he concluded. 

Earlier in the week, delegates voted 
to return to the incoming executive 
council and International officers a 
proposal to increase pension payments 
60 cents per month for “A” members 
working for non-contributing employ- 
ers. At present, beneficial “A” mem- 
bers pay $1.60 per month and electrical 
contractors contribute 1% of their 
payroll or about $4.00 per month per 
“A” member employed by the con- 
tractor. 


groups 


7 


PRACTICING HIS OWN GOSPEL, Joe 
Lamperdi, owner of the North Bay Elec- 
tric Works in San Rafael, Calif., is build- 
ing an extension to his expanding electri- 
cal establishment; using radiant heating 
and exceeding A-W standards in the 
process. Here he discusses his expansion 
and modernization plans with well-known 
west-coast McGraw-Hill-ite Bill Cyr. 
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iB: 


“No shutdowns to take current readings” 





‘ i ia ae | 
“l can check appliance current at plug” 


“A real short cut for checking fuses” 


save hours 
this way! 


Did you read the comments under 

the photos? They’re typical reports ° 
from Amprobe users in the field, 

telling us how much easier their 

work has become now that they can 

measure current and voltage in- 

stantly and accurately, with one 

pocket tool, without having to shut 

down equipment. 


There’s an Amprobe for every 
job, every budget: from 10 amp 
and 250 volts to 1200 amp and 600 
volts AC; from $19.85 to $67.50. 
See them at your jobber’s today. 


Send for valuable Amprobe serv- 
ice bulletins showing many more 
ways to save time and eliminate 
guesswork. Mail coupon now to: 
PYRAMID INSTRUMENT 
CORP., LYNBROOK, N. Y. (Ex- 
port Div.: 458 Broadway, N. Y. 
14), world’s largest manufacturer 
of snap-around volt-ammeters. 


Amprobe 


snap-around volt-ammeters 


Send For Free Service Bulletins 
P 


yramid Instrument Corp. 
Dept ECM 104, Lynbrook, N. Y. 


' 

L] 

' 

. Please send me the Amprobe service bul- 
§  letins checked below: 

: (1) How to cut costs and land more jobs 
: (] Trouble-shooting electric motors 

: (_] How to boost service profits 

1 [) Electrical servicing of hermetic units 
' 

1 

' 

' 

1 

1 

‘ 

' 

i] 

' 

‘ 


NAME_ 





COMPANY 





ADDRESS 
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DONAL 


’ ENGINEERED FUSES 
for dependable 
protection 


ROYAL-NOARK 
NON-RENEWABLE 


A Y 5 


ways better 





use them on 
EVERY JOB 


oe, 


ROYAL-NOARK 
“A RENEWABLE 


ad rae 


renew 


Engineering improvements in the design 
and construction of ROYAL-NOARK cart- 
ridge fuses mean that they stay cooler . 
give qoutes protection to vital equipment. 
. ask your wholesaler 


OYA 


WIRE + CARTRIDGE FUSES 
i famous ROYAL “Crystal” PLUG FUSES 








ROYAL ELECTRIC CO., INC. PAWTUCKET, R. I. 
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THREE PARTNERS of the Industrial Elec- 
tric Company in Seattle, Wash., are 
Howard Bayley, Ralph Lane and Gus 
Kieburtz, caught in a good mood after 
performing a present day contracting 
miracle; that is, taking a bid with a fair 
profit margin. 


Delegates followed the recommenda 
tions of the IBEW Law Committee 
and voted down a proposal to set up 
an IBEW strike fund to be financed 
by member assessments and to give 
legitimate strikers 75% of their weekly 
wage during a strike. The L: 
mittee reasoned that strike 
and 


iw Com- 
funds en- 
increase the number of 
strikes. ““‘How many members would 
want to work for 2 their pay 
when they could get 75% by not work- 
ing ? How could you get a strike settled 
under such circumstances?” the Com- 
miuttee 

During 


courage 


9% ot 


asked the convention. 

the meeting, J. Scott Milne 
was elected international president and 
Joseph D. Keenan, international sec- 
retary four-year terms. National 
the IBEW held 


vears. 


tor 
conventions of are 


every four 


NISA News 


Central District 
meeting on September 
Club, 
panel discussion on technical 
and 


Chapter held its 
14 in the 
Program consisted of a 
and shop 
business 


Tower 
Chicago. 


problems and on sales 


administration 
7 * oa + 


headed 
by the 


NISA_ Research Division 
W. Willey was authorized 
to write a book 
NISA”. With re- 
Frank Willey 
as a leader this undertaking is assured 
of 
others is solicited and expected. 
interesting 
NISA 


and 


by F 
Board of Directors 
“The 


sourceful 


Stor y ot 
and energetic 
however, 


SUCCESS ; participation of 


This 
of 
its 


will be a 
continuous 
contribution to 
members. 


very story 
and 


fellow 


growth of 
industry 


At the August 10 
Los Angeles Chapter, 


of the 
the main topic 


meeting 


| 





OYA 


RIGHT CONTACT 
for dependable 
wiring devices 


CONNECTORS 





a tg 


use them on 
EVERY JOB 


0. 43 
ROYALOK”’ 


RECEPTACLES 


any 


Sound engineering, quality materials, and 
experienced manufacturing skill make 
ROYAL wiring devices better for you these 
three ways: 1} they're easy to wire; 2) al- 
ways dependable; and 3) long life under 
constant use. 

. ask your wholesaler 


OYA 


WIRE + CARTRIDGE FUSES 
famous ROYAL “Crystal” PLUG FUSES 








ROYAL ELECTRIC CO., INC. PAWTUCKET, R. 1. 
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of discussion was the 1955 convention 
to be held at the Hotel Statler in 
June of next year. This will be a 
big event, and means a lot of work 
for all between now and then. Just 
prior to the meeting, various mem- 
bers were chosen to head the com- 
mittees for the convention. They are 
William Transportation ; 
Earl Sweinhart, Exhibitor’s Conven- 
tion; William Hill, Finance; Russell 
Lockard, Special Events; Lloyd Mok- 
ler, Registration 
Program 


Pompey, 


George Larsen, 
Committee: and Clara 
Hogue, Ladies’ Committee. 

William Hogu is 


Chairman 


Convention 


Richard Benton gave an interesting 
talk and presented a movie on Vari- 
drive U. S. Motors 


New shop buildings are going up 
in Lubbock, Texas for Lubbock Elec- 
tric Co. and Brandon & Clark Elec- 
tric Co 


New Committees for 1954-5 were 
appointed last month by NISA Presi- 
dent G. E. Jones. A total of 22 com- 
mittees were staffed with three or 
more members 


Frank T. Foshee, retired president 
of Foshee Electric Co., Fort Worth, 
Texas, became NISA’s second Priv- 
ileged Member July 23 when his appli- 
cation was approved by the Member- 
ship Committee. Privileged Members 
are persons no longer actively engaged 
in the electrical repair business who 


BOB CROCKETT (on crutches), electrical 
foreman for contractors Wismer & Becker, 
receives some words of wisdom from in- 
spector John Dutton. These two worked 
together on a recently-completed lift-slab 
hospital job in Sacramento, Calif. Bob’s 
sprained ankle, incidentally, has no rela- 
tionship to occupational hazards, al- 
though it does emphasize the fact that it 
is always well to keep your mind on the 
ground as well as on your work. 


For a Christmas colored by glowing profit re- 
ports, get Amplex Colorbeams... the brilliant 
color floodlamps that put any business in a better 
light with customers. Available in 14 brilliant col- 
ors in a full range of sizes and wattages, business- 
building Colorbeams actually have a rated aver- 
age life of 2000 hours! And there’s no problem of 
fading, chipping, or cracking colors . . . because 
Amplex color is an integral part of the glass. No 
dwindling light intensity, either, because the 
sealed-in, pure silver reflector linings guarantee 
maximum light always. 

You'll also stimulate Christmas business with 
Amplex Swivelites, unapproached for accent light- 
ing. All Swivelites are finger-tip controlled, all 
offer deluxe satin aluminum finish, and all basic 
units are interchangeable. Accent lighting that 
accents profits! 

These are but two great products in the unsur- 
passed Amplex line . .. a line designed to meet 
your every lighting need and light the way to 
more business. For information write: 


amplex Corporation, Dept. ECM-10, 
111 Water Street, Brooklyn 1, N. Y. 


IT’S MORE THAN AMPLE 
we /TS 
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COLOR ACCENT LIGHTING 


»eefor rosy Christmas profits! 


R-40 


for indoor use 
fi 


PAR-38 
for outdoor- 
indoor use 


for indoor use 


for indoor use 





KEYSTONE WIREWAYS AND AUXILIARY FITTINGS 
ARE QUALITY BUILT FOR QUICK INSTALLATION! 


Next time you're figuring a wiring installation job, you'll 
find it pays to specify Keystone Wireways and Auxiliary 
Fittings. They’re quality built from end to end . . . designed to 
permit quick, easy, economical installation of wiring for main 
power lines, feeders, branch circuits, meter boards, service 
boards, loadside switches, etc. And they’re available in both 
flanged and flangeless styles in the most complete range of 
sizes and lengths ... 21%4" x 24%" x 1’ through 8” x 8” x 5’... 
to meet your exact requirements. 
FREE CATALOG describes and 


illustrates the entire line of Keystone 
Wireways and Fittings, Cutout Boxes, 


Pull Boxes, Outlet Boxes, Switch KEYSTONE MANUFACTURING COMPANY 


Boxes, Covers, and Bar Hangers. 23328 SHERWOOD AVENUE 
Contains complete specifications and 


prices. Send for your free copy today! CENTER LINE (Detroit), MICHIGAN 


Sold Through Leading Electrical Distributors Coast-to-Coast 





Everybody's happier with 
Master-TeEnnaA* by RCA! 


YOUR CUSTOMERS 


avoid the unsightly cluster of TV antenniis atop 
their property. One MASTER-TENNA serves an 
entire bvilding. Tenants are assured of the clear- 


est, sharpest picture from any VHF or UHF station 


—in black and white or color! And property own- 
ers gain an added source of revenue. 


YOU 


can recommend MASTER-TENNA by RCA with full 
confidence that your customers are receiving an 
antenna system developed by the most famous 
name in electronics. 


x 
RCA Service Company branches everywhere are prepared to handle 


your MASTER-TENNA system estimates, equipment needs, and to provide erfect 
complete MASTER-TENNA system i lation and int p 


*MASTER-TENNA® for VHF, 
———MAIL COUPON TODAY FOR FULL INFORMATION!-——1 |JHF and 
Master-Tenna Sales 


RCA Service Company, Inc. l color! 
Camden, New Jersey 








Please send full details on the MASTER-TENNA system by RCA 


NAME 





ADDRESS 





CITY STATE 











ge 
if 


SALES MINDED shop superintendent 
Melvin DeYoung has full charge of all 
motor service work at Whittaker Electric 
Company in Muskegon, Mich. One of his 
ideas—summer rental of fans to indus- 
trial and commercial customers is taking 
hold; another—vapor degreasing of stator 
coils prevents burning out shellac between 
laminations normally incurred when in- 
cineration is used. 


have represented firms that were 
NISA members at least 10 years. 

Foshee, a NISA director during 
the period 1943-49 and a former direc- 
tor and organizer of Southwestern 
Chapter, is now a representative of 
W. M. Smith Co., Dallas, recently 
appointed agents in a five-state area 
for Belgian Sales Corp. Foshee holds 
a patent on a device to prevent three- 
phase motors from _ single-phasing 
when one fuse blows out. He entered 
the electrical business in 1917 with 
Shreveport Armature Works, Shreve- 
port, La., later working for firms in 
Los Angeles and Dallas. He started 
his own business in Fort Worth in 
1932, selling out last year. He resides 
at 725 Garden Oaks Blvd., Houston, 
Texas. 

a * . & 

Electric Motor Service Association 
of the District of Columbia elected 
new officers at its annual meeting 
held in July. President is E. W. 
Bishop, Potomac Armature Service; 
secretary, Walter _ Bailey, Central 
Armature Works, Inc.; treasurer, 
W. E. Peters, National Electric Ma- 
chine Shops, Inc.; and recording sec- 
retary, John W. Lainhart, Warfield 
& Sanford, Inc. The chapter held its 
annual summer outing and fishing 
trip at Selby-on-the-Bay, Maryland, 
September 11. 

* 7 o . 

The meeting date for the coming 
meeting of Southwestern Chapter has 
been changed to October 22-23, 
Wooten Hotel, Abilene, Texas, to 
avoid conflicting with the Tampa 
meeting of Southeastern Chapter, Oct. 
8-9. J. C. Hardie, Industrial Electric 
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Equipment Co., Dallas; NISA Presi- 
dent G. E. Jones, G. E. Jones Electric 
Co., Amarillo, Texas; Paul V. Bush, 
Lubbock Electric Co., Lubbock, Texas ; 
George Foshee, Foshee Electric Co., 
Fort Worth; and chapter recording 
secretary Ann Hickman met July 31 
in Abilene to plan the meeting where 
more than 100 members, wives and 
guests are expected. 


Great Lakes Chapter held its 1954 
outing September 11 at the Whitmore 
Lake cottage of Charles J. Cannon, 
Nimmo Electric Co., Detroit. The 
meeting was an all-day affair with 
swimming, boating, games and re- 
freshments 


North Central and Midwestern 
Chapters held a joint meeting Septem- 
ber 17-18 at Vacation Village on West 
Okoboji Lake, 20 miles north of 
Spencer, Iowa. 


Greater St. Louis Chapter met 
August 25 at Lemmon’s Restaurant in 
South St. Louis for dinner. Officers 
were elected, as follows: President, 
R. A. Guehne, National Electric Serv- 
ice, St. Louis; vice-president, George 
Wester, Wester Electric Co., St. 
Louis; secretary-treasurer, E. F. Nie- 
bruegge, Hopcroft Electric Co. Inc., 
Edwardsville, III. 

e 2 * ° 

NISA Secretary Charles J. Coving- 
ton, Dowzer’ Electric Machinery 
Works, Mt. Vernon, IIl., currently is 
investigating costs and methods of 
microfilming minutes of the Associa- 
tion’s Board of Directors meetings 
and some National Headquarters files 


CHIEF ENGINEER Hugh Whisler controls 
the operation of the Carborundum Com- 
pany’s plant in Vancouver, Wash., where 
an extensive modernization and expan- 
sion program has been furthered through 
the recent efforts of such electrical con 
tracting outfits as Fischbach-Moore, Lord, 
and Jagger-Sroufe. 





ONE SOURCE testi eco 


PITTSBURGH PERMAFLECTOR 


FLUORESCENT AND INCANDESCENT 


LIGHTING EQUIPMENT 


In office or plant, drafting or classroom, storeroom or 
boardroom—Pittsburgh Permaflector Lighting Equip- 
ment assures you the light you need where it’s needed. 
Standard incandescent and fluorescent units, or combi- 
nations of both, for commercial, institutional and 
industrial lighting. 








INCANDESCENT & FLUORESCENT 
COMMERCIAL UNITS 


[_] Ceiling Recessed [—] Selling Floors 
[_] Show Window [_] Offices 

(_] Display & Spot [—} Lobbies 

[|] Marquees [_] Storerooms 


INCANDESCENT & FLUORESCENT 
INDUSTRIAL UNITS 


[_] Work Areas (_] Storage 

] Drafting Rooms [—] Offices 

(] High Bay Areas [_] Low Bay Areas 
[_] Exterior Flood (_] Work Yard 


INCANDESCENT & FLUORESCENT 
INSTITUTIONAL UNITS 


~) Gymnasiums {| Auditoriums 
} Classrooms [_} Laboratories 
"| Churches [_] Hospitals 

__] Hotels [| Museums 


INCANDESCENT & FLUORESCENT 
MISCELLANEOUS UNITS 


(_] Athletic Fields [_] Foyers 
[_] Airports [_] Hangers 
(_] Exhibition Halls [_] Armories 


=; WRITE FOR BULLETINS 
> Check applications, clip and mail for data. 


PITTSBURGH REFLECTOR COMPANY 


404 OLIVER BUILDING, PITTSBURGH 22, PA. 


” 


FLUORESCENT INCANDESCENT 





Zaki 


REPRESENTATIVES IN PRINCIPAL CITIES @© WHOLESALERS EVERYWHERE 
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COOLER LIGHTING 
CLEANER LIGHTING 
LONGER LAMP LIFE 


@ This original 
ABOLITE idea starts 
automatic air circu- 
lation around the 
lamp and thru the 
ventilator slots of 
the ABOLITE reflec- 
tor thus keeping 
lamp and reflector 
surfaces cleaner, 
longer. Lamp necks 
stay cooler to 
provide maximum 
lamp life. 
ABOLITE is your first choice in lighting reflectors. First 
with new ideas — ventilator slots, all-white porcelain 
finish. First with practical features for easy installation — 
outlet box reflectors. First with the new designs for new 
type lamps—the Protecto-Shield for R-52 and R-57 lamps. 
There’s an ABOLITE for every lighting requirement. 


THE JONES METAL PRODUCTS CO. © West Lafayette, Ohio 


OSS /y 


OTHER FIRSTS 


FROM 
ABOLITE 


OUTLET BOX 
REFLECTOR 


Available in both RLM and 
Shallow Dome designs. 


JIFFY-LITE 
No more unsafe ‘‘naked 
bulbs.'' Two piece socket 
and reflector form single 
lighting unit that screws 
into any socket. No tools 
needed. Low priced. 


FLOOD LIGHTS 
A complete line for every 
application from parking 


lots, and railroad yards to | 


sign lighting or sport fields. 


PrRobDUcTS/!” 
BUILT TO SERVE YOUR CUSTOMERS BETTER 


Sold Exclusively through 
Electrical Wholesalers 


RADIANT HEATING is the full-time con- 
cern of Marshall Johnson, who designs, 
specifies and supervises heating installa- 
tions for customers of the North Bay Elec- 
tric Works of San Rafael, Calif Using 
all available heating mediums to provide 
specific heating characteristics and ca- 
pacities, he intelligently combines panels, 
coils, cables and glass, to obtain an 
exact predicted result 


and records prior to reporting to the 
Board of Directors at its mid-year 
meeting in Fort Wayne, Ind., Decem- 
ber 5. Plans call for permanent storage 
of one set of film and a second set to 
be made available for reference. 

From Walter J. Prise, Queens Elec- 
tric Motors, Inc., Jamaica, L. 1., N.Y. 


New Code Rules for 
Air Conditioning Units 


New rules for the electrical installa- 
tion of unit air conditioning equipment 
are the result of considerable study by 
a special interi71 amendment committee 
of the National Electrical Code Com- 
mittee, Code Making Panel No. 10, and 
the Electrical Correlating Committee. 
These regulations are set forth in Na- 
tional Electrical Code Interim Amend- 
ment No. 101, effective January 1, 
1955. 

Provisions of this amendment are 
as follows: 

Interim Amendment No. 101 
National Electrical Code, 1953 Edition 
Effective January 1, 1955 

In Article 422, following Section 
4286, add a center caption and new 
Sections 4291, 4292 and 4293 to read 
as follows: 

Provisions For Air-Conditioning Units 

4291. General. The provisions of 
this section shall apply to electrically 
energized units and equipment which 
control temperati:re and humidity. 

4292. Grounding. Exposed non-cur- 
rent-carrying metal parts which are 
liable to become energized shall be 
grounded under one or more of the 
following conditions: 
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it permanently connected to 
metal-clad wiring; 
i in a wet 


isolated ; 


location and not 


if within reach of a person stand- 
ing on the ground outside of a 
building 
if in a hazardous location, see 
Article 500: 
if in electrical contact with metal 
or metal lath: 
if more than 150 volts to ground 
Branch Circuit Requirements 
Che total load of motor operated 
air-conditioning equipment shall 
not exceed 8&0 per cent of the 
rating of a branch circuit which 
does not supply lighting units or 
other appliances: 
lhe total load of air-conditioning 
equipment shall not exceed 50 per 
cent of the rating of a branch 
ircuit lighting units or other 
appliances are also supplied. 
This interim 
neluded in the 


amendment is to be 
1954 printing of the 
1953 National Electrical Code incorpo- 
rated in Vol. V of the National Fire 
Codes published in September 1954 by 
the National Fire Protection Associa- 


tion, 60 Batterymarch Street, Boston 


Residential Wiring 
Handbook 


The first new Residential Wiring 
Handbook since 1946 was to be ready 
for distribution about October 1, ac- 
cording to the Edison Electric Insti- 
tute, which was authorized by the 
Industry Committee on Interior Wir- 
ing Design to publish the 32-page 
manual. 


SPECIALIZING in silicone insulated wind- 
ings keeps Clarence Phillips, owner of 
Phillips Electric Motor Service busy with 
Class H rewinds for the chemical and 
petroleum industries in the Long Beach, 
Cal. area. Routine is to finish Class H 
jobs outside with Dow Corning bright 
yellow silicone enamel for quick identi- 
fication. Special metal tag attached to 
éach motor serviced shows date work 
was done. Motors not rewound with Class 
H are returned to owner finished red 





Cuts Metal 
15 Times Faster 


than 
Hand Hack Saw! 


Only 


NEW .. . Porter-Cable 
Portable Band Saw $215°° 


Slices through 142” cold rolled 
steel in 41 seconds! That’s fifteen 
times faster than a good man 
with a hack saw .. . two-and-a- 
half times faster than bulky 
power hack saws! 

You can use this 16-pound 
work-demon anywhe-e—on fer- 
rous or non-ferrous metals or 
“problem” materials. Take it into 
equipment yards, stock bins. . 
tight spots where costly hand 
sawing is the only other answer. 
Use it for general maintenance, 
teardowns. Compact, easy to 
handle, Porta-Band delivers 
smooth controlled sawing in any 
position. Only the cutting part 
of the blade is exposed. Cutting 


FPeseu seers 


MAIL 
COUPON 
FOR 


dealer. 
Nome__— 


Company 


action pulls the blade snugly into 
cut, holding saw firmly in place. 

Powered for heavy duty... 
perfectly balanced Porta- 
Band handles the toughest as- 
signments. Band speed of 240 
feet per minute insures swift, 
smooth cutting of all materials 
up to 34%” diameter round, or 
3%" x4¥%,” rectangular. Highest 
grade precision ball and needle 
bearing throughout. Aluminum 
alloy frame for lightness, tough- 
ness. Universal 115V AC-DC, 
25-60 cycle motor (230V avail- 
able at extra cost). 


Porter-Cable 





PORTER-CABLE MACHINE CO. 
2090 N. Salina St., Syracuse 8, N. Y. 


(In Canada, send to: Strongridge, Ltd., London, Ont.) 
Send full information on Porta-Band and name of nearest 





Type of Business 


FREE 
DETAILS 


a 


a. SS eee 


ee 
Manufacturers of Speedmatic and Guild Electric Tools 
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two engineers can be 


_ better than one 











Working together, your 

plant engineer and STANDARD’S 
engineer-representative 

in your area can properly 
evaluate your transformer 
requirements. There’s no 

need to adjust your 

plans to siock models when 
you buy STANDARD. You get 
the exact transformer, de- 
signed for your particular job. 


WARREN, OHIO 


REPRESENTATIVES 


1m PRINCIPAL 


CITIES 





Cafequard against shock and Spark Hazards 


Recommended 


SAFE PRACTICE 


OF THE 


National Board of Fire Underwriters. 


FOR 


HOSPITAL OPERATING 
ROOMS 


AS RECOMMENDED BY THE 


NATIONAL FIRE PROTECTION ASSOCIATION 


ENGINEERING & MFG 


GROUND 
DETECTOR 
RELAY 


FOR UNGROUNDED EQUIPMENT 


ENGINEERING 


REPRESENTATIVES IN 
PRINCIPAL CITIES. 


io 4 
RELAYS 
SIGNAL 


CO 
ING BRANCH. NEW RSEY 


OPEN OVEN used for baking small jobs 
in the motor repair shop of Kistler Elec 
tric Co., Colorado Springs, Colorado, 
consists of two infrared lamps mounted 
as shown. Each lamp socket is installed 
in the center of a metal reflector and 
each assembly of lamp and reflector is 
swivel mounted on a short stand. A con- 
trol for adjusting heat output is shown 
at right. K. T. Kistler is shown with his 
hand on the control 


As set forth in this completely re- 
vised edition, standards for home wir- 
ing systems are brought into line with 
current and anticipated future usage 
of electricity in the average home. 
Also, for the first time, the standards 
it sets forth carry the endorsement of 
a group of the nation’s biggest build- 
ers, as represented by the National 
Association of Home Builders. 

One of the significant changes recog- 
nized by the standards is that from 
the two-story to the one-floor plan, a 
development which has become an ac- 
cepted “trademark” of the contempo- 
rary house. 

Explanatory material has been con- 
siderably expanded to include some 
discussion of the growth of the use of 
electricity, and to draw into the pur- 
view of the publication lending insti- 
tutions, architects and engineers, as 
well as builders, electrical contractors, 
new home buyers, and those engaged 
in modernizing older homes. 

Organizations represented in devel- 
oping standards for wiring applicable 
to today are the American Home 
Lighting Institute, Edison Electric In- 
stitute, International Association of 
Electrical Inspectors, National Asso- 
ciation of Home Builders, National 
Association of Electrical Distributors, 
National Electrical Contractors Asso- 
ciation, National Electrical Manufac- 
turers Association, Radio, Electronics 
and Television Manufacturers Asso- 
ciation. Endorsing organizations are 
the American Institute of Electrical 
Engineers, American Society of Agri- 
cultural Engineers, Illuminating Engi- 
neering Society. 
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Book Reviews 


Lighting for 
Color and Form 


Lighting application becomes more 
difficult, and at the same time more 
interesting, as the science of lighting 
expands in scope. Thus today’s light- 
ing engineer faces a real challenge as 
well as an opportunity 

The challenge is to design better 
lighting systems with proper quantity 
and quality of illumination which com- 
bine with interior treatments to pro- 
vide ideal luminous environments. The 
opportunity is to thereby make people 
happier and more cheerful and com- 
fortable, both scientifically and psy- 
chologically. 

How to achieve these objectives has 
been clearly outlined in a new 340- 
page book titled “Lighting for Color 
and Form”. This book has been au- 
thored by Rollo Gillespie Williams, in- 
ternational authority on color lighting 
with thousands of successful installa- 
tions to his credit. It combines in one 
handy reference a broad scope of dif- 
ferent but related subjects dealing with 
the entire range of psychological and 
scientific factors involved in success- 


x Be 


SPECIAL REWOUND motors being tested 
by A. C. Line, owner of Electric Motor Re- 
pair Co., Los Angeles, are 50 hp in 3 
hp standard U. S. frames, for special 
aircraft application. New rating is 6 
pole, 208 volts, 400 cycles, 7925 rpm, 
rewound to close tolerance with No. 13 
silicone insulated wire, immersed three 
times in No. 997 Dow Corning silicone 
varnish, and baked 40 hours at 175° 
to 450° F. A. C. Line has been in the 
motor repair business 22 years, does in- 
dustrial work, with lots of aircraft and 
special test work for the aircraft and 
electronic industries concentrated in his 
area. 


A Borthig Extra... 
HIGH-FLASH 


BAKING VARNISH 


N 


Tag closed A.S.T.M. Tester 


Here is a Borthig Extra for those shops that 
require a fine quality Baking Varnish with 
a High Flash Point. 


Made especially for these shops — Borthig 
K-252-HF* can now be obtained with a 
high flash solvent (100’ F Closed Cap). Alt 
the fine properties and stability of Borthig 
standard K-252 are retained to make 
K-252-HF an outstanding Baking Varnish 
with High Flash characteristics. 


Write today for information and samples. 


GE ra C. BORTHIG CO., INC. 
luaucltieg becreriahes. 


EAST RUTHERFORD, N. J., DEPT. A + P.O. BOX 115 
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FURNAS 
ELECTRIC 


Why 


FOR STARTER CAPACITY 
NEVER USED? 


THE ANSWER TO THIS QUESTION COULD 
SAVE hard-earned dollars needlessly 
thrown away. 


When choosing from the widest range 
of starters in the 1-50 hp range, you 
save by selecting the starter matched to 
the job—with no wasted capacity. 


_ Furnas Electric starters—nine of them 
in the 1-50 hp range—are designed and 
built to match most applications. 


Save 2 O/, TODAY 


LIKE THIS 


Here’s an example of typical savings you 
can earn through proper starter selec- 
tion: for 10 hp service, for example, 
you'd select Furnas Electric Type YE 
rated for the job. This saves you up to 
25% on initial costs and 40% on space 


over a YF size 2 (rated 25 hp) normally | 


selected for 10 hp service. 


All of the nine Furnas Electric sizes 
offer worthwhile savings. 


FEATURES 


Furnas Electric starters give you these 
additional benefits. Dual Voltage Coils— 
matched to motor voltage. Thermal Over- 
load Protection. Shallow Case for easy 
wiring. Durability to stand up under 
rough service. Arc Resistant Terminal 
Board. Arc Quenching Silver Contacts. 


Complete RANGE OF 


OTHER PRODUCTS 


Pressure switches for air and water ap- 
plications. Drum controllers for revers- 
ing, multi-speed and reversing multi- 
speed service. 


Write today for full story or contact our | 


representative near you. Furnas Electric 
Co., 1067 McKee St., Batavia., Illinois. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE 





It has new in- 
color as it relates to 
lighting, and fresh viewpoints on light 
and color as an indispensable tool for 
the lighting artist, be he an architect, 
decorator, lighting display 
electrical engineer or 


ful lighting application. 
formation on 


engineer, 
expert, o1 con- 
tractor 
The book is divided into four parts 
for logical presentation of subject cov- 
Part I is devoted to “Light, 
Perception and Rendition,” and 


erage. 
Color 
explains the fnudamentals of light and 
color and their relationship in a simple 
manner. Part II discusses the “Pro- 
duction and Colored and 
Directional Lighting’, and presents 
the important characteristics of light 
filters, and of lighting 
accent and 


Control of 


sources and 
epuipment for color, 
Part III is a practical dis- 
cussion of “Psychological and Aesthe- 
lighting, in- 
shade, and 
contrast, 
“Lighting 
and includes 
architectural, 
and special lighting effects. 
Lighting for Color and Form con- 
tains 18 chapters, has 138 illustrations 
and three color plates. It 9” in 
size, and is published by Pitman Pub- 
lishing 2 West 45th 
Street, York 56, New York. 


modelling 


tic Factors” of color in 
cluding directional light. 
color, color harmony, and dis- 
cord. Part IV 
\pplication Techniques” 
chapters on 


presents 
display, 
stage, 
is 6”x 


Corporation, 
New 


Price is $8.50. 


ONE MAN GANG for quick and efficient 
materials handling at Dahl-Beck Electric 
Company, San Francisco, consists of a 
single operator and two three-ton, close 
headroom electric hoists. As motors and 
other loads, ranging from pounds to tons 
in weight, come into the shop for repair 
they are picked up directly from deiivery 
trucks and carried anywhere in the shop. 
At any time, for any job, one man can 
handle the whole operation. 


THIEL 


THIEL 
“EASY-ON” hun are another must for electrical 
men. 


© Sold am Leading Electrical 


Srnuas 


Easy-Drive 


STAPLES 

(Pat. #2632356) 

Engineered to take punishment 

. WON’T BEND OR SQUASH 
WON’T SPLIT HARDEST WOOD 


Contractors want these strong, rugged 
flat-top THIEL Staples because they 
save worry and waste in time and ma- 
terial they don’t have to “‘baby”’ 
them. THIEL Easy-Drive-Staples go 
in straight and true and are the great- 
est improvement in staples for cable 
work (metallic and non-metallic) in 
25 years. Send for FREE samples—a 
trial will convince anyone. 


EASY-DRIVE “NAIL IT” and THIEL 


Wholesalers— 
write for information on open territories. 
TOOL AND 
~ : cE L ENGINEERING 
COMPANY 
1417 North Market Street, St. Louis 6, Missouri 








Make sure of de- 
pendable trouble 
— sign flashers 


ZENITH 


HEAVY DUTY MAGNETIC CONTACTORS 


For Sign Flashers, Bombarders, 
Time Switches — many uses. 


Built for continuous flashing duty. Will not over- 
heat on 24-hour service. Most silent A.C. con- 
tactor made. Full-floating armature reduces hum 
to minimum. Operates 
up to 60 times per 
minute at 80% of rat- 
ing. All parts quickly 
accessible. Available 
in 30-300 amp. A.C.,} 
1, 2, 3 poles, or 30- 
200 amp. D.C., 1, 2 
poles. Send for cata- 
leg and low prices. 


Call your sign jobber fj 
for contactors from ii 
stock. 


See classified telephone directory for name 
of local distributor. 


ZENITH ELECTRIC CO. 


155 W. Walton St., Chicago 10, Ill. 
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DATES AHEAD 


International Association of Electrical 
Inspectors—Western Section, Louis- 
ville, Ky., October 11-13; Southern 
Section, Tampa Terrace Hotel, 
Tampa, Fla., October 25-27. 

American Institute of Electrical Engi- 
neers—Fall general meeting, Morri- 
son Hotel, Chicago, Ill, October 
11-15. 

New Jersey Council of Electrical 
Leagues—18th annual convention, 
Hotel Ambassador, Atlantic City, 
N. J., October 15-16. 

National Safety Congress and Exposi- 
tion—Conrad Hilton Hotel, Chicago, x 
Ill., October 18-22. . . 

National Electrical Contractors Asso- ge APPLICATIONS with this 
ciation—Annual convention, Jung F THE BENJAMIN SIREN 


Hotel, New Orleans, La., October | FF NEW extra-compact powerful 


27-30. 


National Electrical Manufacturers — erase TT ¢ igh 
Assn.—Haddon Hall Hotel, Atlantic B pA & 
City, N. J., November 8-11. ; , EN Mi SIREN! 


National Farm Electrification Confer- This new siren is especially designed for 
ence -Van Curler Hotel, Schenec- modern multiple-signal installations, which 
tady, N. Y., November 18-19. overcome problems of atmospheric conditions, 
Plant Maintenance & Engineering wind direction and industrial din. A small- 
Show—International Amphitheatre, ‘ yet-powerful high-torque, 10,000 r.p.m. motor 
Chicago, Ill., January 24-27. . and precision-machined housing makes possible 
International Heating and Ventilating \ extra-compact design. Famous Benjamin built- 
Exposition—Commercial Museum like-a-battleship construction prevents mois- 
and Convention Hall, Philadelphia, ‘ ture from entering and assures long, trouble- 


Pa., January 24-28. free operation, 
American Institute of Electrical Engi- — 
neers—Winter general meeting, Ho- é yrs the tury pony, —_ 
tel Statler, New York, N. Y., Jan- ou cen Expre Z 
uary 31-February 4. 2 
National Rural Electric Cooperative o FREE SIGNAL BOOK! Send for your § 
Assn.—Annual meeting, Atlantic : . copy of this most coapleiebockon | & 
City, N. J., February 14-17. Say aiaenh - signaling! Benjamin Electric Mfg. Co., 
National [Electrical Manufacturers or plant protection Dept. H, Des Plaines, lll, 
Assn.—Edzgewater Beach Hotel, Chi- 
cago, Ill., March 13-18. 
Chicago Electrical Industry Show— 
Third biennial exhibit sponsored 


by the Electric Association of Chi- Role: Ge er-¥:3 8 - SAFELY, SECURELY with 


cago in cooperation with the Elec- 


al 7 
trical Maintenance Engineers of : o 
Chicago, Conrad Hilton Hotel, 
Chicago, Tll., May 10-12. y ) a e rain A | 


National Fire Protection Assn.—59th 

annual convention, Netherland Plaza ° ° 

Hotel, Cincinnati, Ohio, May 16-20. without Strain or Damage 
National Industrial Service Assn., 

Inc.—Annual convention, Hotel Stat- 

ler, Los Angeles, Calif., June 5-9. 
Illuminating Engineering Society— 

National Technical Conference, 

Statler Hotel, Cleveland, Ohio, Sep- 

tember 12-16 





tuy ECM 








«ers 


x 


nL 
ae 


. . « withstands direct pull of 17,000 pounds 


Efficiency Cable Strain Clamps lock cable safely slipping. Takes cable from 1/0 to 1,500,- 
and securely without possible strain or damage. 000 c. m. Three clamp sizes cover all cable 
“H” construction of clamps and high ridge sizes. Furnished with eye or clevis, for AC 
across center of cable prevents cable from or DC service. 


Write for Catalog 38-A , 


NECA MANAGER for the Portland, Ore., 
Chapter, Larry Rodgers, confidently pre- 
dicts a 3- or 4-year boom for northwest 
electrical contractors. Harry Gollinger, 
northwest district manager for Lord Elec- 
tric, thoroughly appreciates the prediction 
and hopes there will be enough work to 
keep everybody busy, happy—and well 
fed 
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On Again... Of, Again \ Among the 
Ground Lamps Manufacturers 


Indicating Trouble? 


MINERALLAC 


BEAM 











Eliminate grounds and 
short circuits by install- 
ing Adalet insulating 
bushings on every con- 
duit terminal. Under- 
writers Laboratories 
approved, strong but 
resilient, they are used 
extensively by steel 
mills, chemical plants, 


etc. to assure: 


1—Trouble-free wiring 
2—Adequate protection 
3—Minimum maintenance 


S ALI insulating bush- 
ings are available for 
rigid or thin-wall con- 
duit, threaded or 
threadless. Male or fe- 
male types or precision 
molded bushings 


are also available. 
Request Bulletin A 
or ask for complete 
Adalet Catalog. 








CLEVELAND 11, 





Headquarters Announcements 

3enjamin Electric Mfg. Co., Des 
Plaines, Ill—Hoyt P. Steele, presi- 
dent; C. F. W. Alivin, vice president ; 
J. H. Fall III, vice president and gen- 
eral sales manager. 

General Electric Co., Schenectady, 
N. Y.—C, T. Kastner and J. Benning 
Monk, sales managers, Transformer 
Dept. 

Diamond Expansion Bolt Co., Inc., 
Garwood, N. J.—Charles W. Fuhrer, 
assistant sales manager. 

Pennsylvania Flexible Metallic 
Tubing Co., Philadelphia, Pa.—Sidney 
S. Blake, director. 

Minnesota Mining & Mfg. Co., Irv- 
ington Varnish & Insulator Div., Irv- 
ington, N. J.—Paul L. Hedrick, tech- 
nical service manager. 

Eutectic Welding Alloys Corp., 
Flushing, N. Y.—J. P. Coughlin, 
assistant to the president. 

General Electric Co., Syracuse, 
N. Y.—Walter E. Sutter, sales man- 
ager for instruments and _ industrial 
electronic products. 

Kaiser Aluminum & Chemical Sales, 
Inc., Philadelphia, Pa.—J. P. Moran, 
sales manager, aluminum building 
wire, 

Minneapolis - Honeywell Regulator 
Co., Minneapolis, Minn.—C, W. Bow- 
den, Jr., market extension manager, 
Industrial Div. 

Gotkard Mfg. Co., Springfield, IIl. 
—William A. Gothard, president and 
general manager. 

Unistrut Products Co., Chicago, IIl. 
—G. W. Butler, executive vice presi- 
dent; J. P. Heslin, sales, and A. J. 





ms aoa en eon 
HIXON ELECTRIC foreman, Len White, 
and Bob Schofield, field engineer for Ful- 
ler Construction, worked together as a 
team on the revolutionary spherical audi- 
torium at Cambridge, Massachusetts, 
being erected for M.1.T. 





Mounts Minerallac hangers No. @ to Ne. 6 on |-Beams 
safely without necessity of drilling holus. Made of 
heavy gauge zinc plated steel with deep drawn 
ribs to give needed strength, these durable, light 
weight beam clamps have 4-28 tapped holes— 
will fit beam flanges up to % inch thick. Furnished 
with case-hardened set screw. Low cost. 
Order From Your Electrical Wholescier 
SEND FOR LITERATURE 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, lil. 


MINERALLAC 


NEW PRECISION 
DYNAMOMETER 


7... 


For determining the force required 
to actuate delicate mechanisms. 


new instrument 
that has quickly 
an tat 


& 





able aid to measure, cali- 

brate and standardize the 

pressure or power required to actuate fine 

precision mechanisms and spring tensions 

of ELECTRIC CONTACTS - RELAYS - 

CLOCKS - TELEPHONES - BUSINESS MA- 

CHINES - MICRO MOTORS for Electric 

Razors - WINDSHIELD WIPERS - TIME 
SWITCHES - ETC... 

THE DYNAMOMETER IS AVAILABLE IN 

2 SIZES WITH OPERATING PRESSURES 


V RANGING FROM 5-15 GRAMS TO 100- 
Taran; y 1000 GRAMS. 


a 
WRITE FOR ILLUSTRATED FOLDER 


GEORGE SCHERR CO., Inc. 


.00-EC LAFAYETTE ST. * NEW YORK 12, N.Y. 
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GEORGE CURRAN, general electrical | 


foreman for Sacramento contractors Wis- 
mer & Becker, was in charge of the elec- 


trical installation in Campbell Soup’s | 


greatly-expanded up-to-the-minute West 
Coast processing plant. 


Croze, engineering, both vice presi- 
dents. 

Sylvania Electric Products Inc., 
Wheeling, W. Va.—Thomas G. Hearn, 
sales manager of fluorescent fixtures. 

Cutler Electrical Products, Inc., 
Philadelphia, Pa——Hans K. Rosenthal, 
sales manager for cold cathode lighting. 

G & W Electric Specialty Co., Chi- 
cago, Ill—C. W. Sward, vice presi- 
dent; L. J. Dylewski, sales manager; 
W. F. Young, assistant vice president. 

Hubbard and Co., Pittsburgh, Pa.— 
Howard Jackson, Charles S. Kernag- 
han, and Richard G. Robbins, vice 
presidents, 


Regional Appointments 
NEW ENGLAND 
Electric Regulator Corp.: R. L. 
de Veer, sales representative. 
Transicoil Corp.: Tom Blackburne, 
engineering sales representative. 
Minneapolis - Honeywell Regulator 


Co.: R. W. Forster, Boston sales man- | 


ager. 
MIDDLE ATLANTIC 

Prescolite Mfg. Corp.: Austin Little, 
executive director of the company’s 


eastern operations, working out of 
Neshaminy, Pa., plant. 


Sterling Electric Motors, Inc.: | 


Richard J. Zobel, Philadelphia, Pa., 
district manager. 


General Electric Co.: James R. Bos- | 


sone, representative of the Construc- | 


tion Materials Division in Philadel- 
phia, Pa. 

Graybar Electric Co.: H. D. Epps, 
district operating manager for Pitts- 
burgh, Pa. 

Sylvania Electric Products Ine.: 
Charles I. Brady, sales manager for 





INSTRUMENT PANELS 





CONTROL PANELS 





CUBICLES 


a 
Let us quote on your requirements 


Nelson Electric Mfg. Company has 
specialized in developing the skills 
that are required for producing in- 
strument and control panels that 
meet, in every detail, the specifica- 
tions of each customer. 


We render a complete engineering 
service if desired. We do all fabricating 
and assembling, all wiring, all piping 
and all testing. Bare panels, without 
instruments, can also be furnished. 


Write for a copy of our new “‘Pictorial Index’’. 


Naase) Cece MANUFACTURING CO. 


TULSA, OKLAHOMA 


217 N. DETROIT AVE. TELEPHONE 2-5131 





INSTALLATION 
PAYS DIVIDENDS 


through 
@ Better Sight 


@ Increased 
Production 
@ and Greater 

Safety 


Good lighting in Industrial Plants is a must, whether the con- 
struction is open as is the case in the chemical manufacturing field, 
or closed as in heavy Industry. Revere offers the greatest Line of 
Floodlights and Poles to help you land this business. 


Write today for full particulars. 





EVERY Plant can use 
obstruction Lights for 
Stacks and Towers, 
Searchlights for fences, 
Mercury-Vapor Units for 
yard and road lighting, 
REVERE ELECTRIC MANUFACTURING CO. + 6017 BROADWAY «+ CHICAGO 40, ILL. High, Medium or Low 

Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto Bay Reflectors, Area 
THE COMPLETE LINE OF FLOOOLIGHTS AND POLES FOR SERVICE STATION SPORTS 


+ AIRPORT + STREET « OUTDOOR THEATRE - MARINE AND INDUSTRIAL LIGHTING Lighters, etc. 
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Lighting Division in 
Newark area. 


New York 

| SOUTH ATLANTIC 

| G & W Electric Specialty Co.: J. L. 
Howarth, sales representative for 

AUTOMATIC BAR FEED Birmingham, Ala., area. 

ATTACHMENT 





| Luminous Ceilings, Inc.: D. A. 








POWERCRAFT 


PRIMARY 


BUS SUPPORTS 


These Bus Supports conform to 
NEMA standards and have been 
used by many Contractors, Indus- 
trials, and Utilities. Available for 
Indoor and Outdoor service—pipe 
or flat mounting. 


Other POWERCRAFT Products 


e Indoor and Outdoor Type Disconnecting 
Switches 


e Bus Clamps « Power Connectors 


e Pipe Frame Fittings for 1-44" |. P. Ss. 
. Pipe « Clamp insulator Supports 


® Our New catalog is yours for the asking 
POWERCRAFT CORPORATION 


2215 DeKalb St. St. Louis 4, Mo. 
Phone PRospect 6-4532 * Since 1932 





We'll give you quick delivery | “eaanalt 


Band Saws to fully automatic 
cut-off machines 


fore possible at such low cost. 
GET DETAILS FROM YOUR 
KALAMAZOO DEALER, TODAY. 


*Additional feeding length to 30”, at extra cost. 
MACHINE TOOL DIVISION 


TANK & 


Ki alamazoo SILO CO. 





and lowest prices 


* gy non neg Lis gt Gilat. ieee 
v 
i 


= 


on parts for Brown & Brockmeyer « 
Century Delco + General Electric + Jack & Heintz 
e Leland « Marathon « Packard + Redmond « 
Sunlight « Wagner « Westinghouse—:motors 

Write for catalog—on your letterhead—to 


The HARRY ALTER CO., Ine. 


1728 S. Michigan Ave. 134 Lafayette St. 
Chicago, Illinois New York, N. Y. 


WHOLESALE ONLY 
HARRY ALTER gives you snappy service! 


experience pays 


let TWS* prepare 
your industrial literature 


*TECHNICAL WRITING SERVICE 





McGraw-Hill Book Co. 
330 W. 42nd St, N.Y.C. 


send for information 


ae aint 


Converts Kalamazoo Metal Cutting 


Feeds conduit, pipe, rounds, flats, hex, etc. 
—any length 3/16" to 12”.* Gives you the 
savings of full automatic cutting never be- 





Hills, southeastern representative and 
sales engineer. 


EAST CENTRAL 


General Electric Co., Carboloy 
Dept.: Michael D. Barnett, midwestern 
district sales representative. 

Phelps Dodge Copper 
Corp.: Russell C. Bowen 
regional sales manager. 

Federal Pacific Electric Co.; 
James J. Dugan, Detroit district man- 
ager. 

Vulcan Stamping & Mfg. Co.: Don- 
ald R. Hoover, sales representative for 
Chicago area. 

General Electric Co.: H. J. Wynn, 
Weathertron field representative for 
Indiana, Ohio, Kentucky, West Vir- 
ginia, and western Pennsylvania with 
offices in Canton, Ohio; William A. 
Mulcock, air conditioning sales man- 
ager for North Central States from 
Indiana to Nebraska, offices in Chi- 


Products 
central 


cago, 
WEST CENTRAL 


Line Material Co.: Earl Kirsch, field 
engineer for northeastern Kansas and 
northwestern Missouri with offices in 
Kansas City. 

Graybar Electric Co.: C. A. Retten- 
mayer and F. P. Hoeffler, district 
operating managers for Minneapolis 
and St. Louis. 

Chelsea Fan & Blower Co., Inc.: 
George C. Blew, sales representative 
for the Plain States. Offices in Kansas 
City, Mo. 

Permacel Tape Corp. : Jack Richard- 
son, manager of new southwestern 
division -headquartered at Dallas, 
Texas 


WEST 


Union Switch and Signal Division 
of Westinghouse Air Brake Co.: L. T 
Lincoln, general apparatus sales engi- 
neer for West Coast. 

Minneapolis - Honeywell Regulator 
Co.: George Maves, manager of Pacific 
regional sales office in Los Angeles 

Electro Dynamic Motor-Generator 
Div. of General Dynamics Corp.: Rob- 
ert Hoffman, western regional man 
ager. 


Accurate Manufacturing Co 


a 8 
Clary. northern California sales repre- 
sentative with offices in San Francisco. 

Products Inc.: 
manager of the 
region of the lighting 


Sylvania Electric 
Robert C. Harper. 
vestern sales 


310N. 
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SEARCHLIGHT 
bY fog gio},| 


Classified Advertising 
EMPLOYMENT 
EQUIPMENT 


. BUSINESS 
USED oR RESALE 


OPPORTUNITIES 


UNDISPLAYED RATE 
(Not available for equipment advectiaing? 
a tine, minimum 3 
POSITIONS WANTED undisplayed 
rate is e-half of abc rate 
advance 
Box ee Somat as 
same day receive 
Discount of 10% if full payment is mane in 
advance for 4 consecutive insertion 


DISPLAYED RATE 


The advertising rate is $11.00 per inch. 


advertising 
payable in 


one line. Replies matiled 





























iddress to office nearest yo 
ORK: 330 W. 42nd St. (36) 

CHIC AGO: 520 N. Michigan Ave. 
SAN FRANCISCO: 68 Post St. 


art (Boe No.) 
NEW 


(11) 
(4) 








SELLING OPPORTUNITY OFFERED 


WANTED, ELECTRICAL Sales 

travel Indiana, Ohio, Iilinoi 
igan. Make take-offs and handle bid follow- 
through on line of industri al 
electrical distributio equipment, C 
bonus, expenses. P 
ment, Daly Equipment Cx 
mond, Ind 


Engineer. To 
Southern Mich- 


8, 


ar, salary, 
ire sales manage- 
, 111 143rd St., Ham- 


yssible futt 


WANTED 


thin reason that is wanted in the 

by Electrical Construction & 
can be quickly located through 
bringing it to the attention of thousands of men 
whose interest is assured bec this is the 
business paper they read 


NEED WIRE? Want Bargain Prices? 


World's largest stock of nearly every con- 
ceivable type of electric and electronic 
wire & cable, all at surplus prices. 

Let Us Know What You Need! 
COLEMAN CABLE AND WIRE COMPANY 
4513 West Addison St. Chicago 41, Ill. 


ANYTHING wi 
field served 
Maintenance 


ause 











FOR SALE 
One semi-automatic 
Resistance Starter 
AB #640, 75 HP, 220V, I88A, 3 phase, 60 cycles. 
HOFFMAN LUMBER COMPANY 


Fort Atkinson Wisconsin 


AL a- 


ABLE 


—Your Best Source— 
efor every industrial and power applica- 











ELECTRICAL 


ton 
e Odd lengths—iong and short—reasonably 
rice 


Pp 
* LARGEST STOCK IN MIDWEST 
Let wee bg on requirements— 
n your inquiries 
We’ in also buy yo a Surplus 
Branch Office 
Hou ‘Le Angeles— 
Yukon "S047 ANoeles 3-5148 


"UNIVERSAL Wire and Cable Co. 


2662 N Clyborn Ave., Chicago 14. fil. 
EAstgate 7-4777 Code: UNIWIRE 

















ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 
“A Unique Tool of the Trade” 


WRITE FOR DESCRIPTIVE FOLDER TO 


THE ESTIMATOR PUBLISHING CO. 
4102 Wilson Road Kenosha, Wis. 
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and commercial | 


| Operation of electronic 


|B sam 


Bean expert in 
PRACTICAL 
ELECTRICITY 


Fit yourself for advancement and big earn- 
ings in the great field of opportunity—prac- 
tical electrical work. Here is a fine set of 
books to help you—simple, thorough, in 
line with today’s electrical methods and ma- 


own pace, using your own job as a labora- 
ait tory proving-ground, if 
you wish, makes one 

FREE TRIAL of the easiest, most di- 
Special Library rect, and imexpensive 
Price saves you ways you can take to 
ag A. Bey Be" become a top-pay elec- 
books 


trical expert. 
EASY TERMS 


The McGraw-Hill 


ELECTRICIANS’ 
PRACTICAL 
LIBRARY 


o do best work in electricity— 


igs be able to solve a aa Lhe 


9 vols. 

lem when the regular noe 
loesn'’t seem to work—requ 
know ng electricit ; red the e 2239 pages 

ow 

that 8 

vou— 1386 illus. 
: 


thing 
in theory 
n the ew flelk 


you need from grounding 
mentals up to worl 
trial electronics, 


and funda- 
of indus- 


and alternating cur- 
in construction, and 
hines 
. MATHEMATICS. the mathematics 
uses ym simplest wiring 
con sihanted: circuit problems 
e WIRING . how to wire for light and power... 
farm, residential, and nonres idential installations . .. 
instructions for planning and doing 
e ELECTRICAL MACHINES 
transformers, converters, controlle 
need to select, install, and ope 


* ELECTRONICS . 


the electrician 
formulas to solution of 


generators, motors, 
etc facts you 
rate then 


rs 


tubes, circuits one split-second 
devices made . informa- 


ion needed more and more today by indus stris al electricians 


| chines. Working with these books, at your | 





SEND THIS COUPON FOR ALL 5 BOOKS 
Tr ee 


Bf} McGRAW-HILL BOOK CO., Dept EC-10 fj | 
330 W. 42 St., N.Y.C. 36 5 


Send me 
for 10 d 


Electronics’ Practical Library, 
examination on approval. In 10 days 

I will send $4.50 and $4.00 monthly thereaft 
til $ 50 is paid, or return books postpai 


5 vols 


offe 


B: 


applies to U. 8. only 








WHERE 
To BUY 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 

Maintenance—Repairs 




















A TRADE-MARK— 





aE 


YOU CAN RELY ON 


Backed by more than 15 years experience 
in transformer design and manufacture. 


HINDLE TRANSFORMER CO., INC. 
Woods Church Road Flemington, N. J. 


$TOP4ctWATER 


With FORMULA NO. 640, a clear liquid which pene- 
trates 1” plus in concrete, brick, stucco, plaster, ete. 
Seals out water, dirt. Holds 20’ head. Use outside and in. 
Preserves all absorbent materials. Sold 14 years. Quick, 
economical, sure. $3-in 55's. Free sample. See Sweet's. 
HAYNES PRODUCTS CO., OMAHA 3, NEBR. 








FAMOUS 


Permanently splices 
broken wires and coils in 
electric appliances, auto- 
motive and industrial 
equipment. Make repairs 
and splices 
cheaply 


quickly, 
vie © 5 Sizes 

Just insert wire 

ends and crimp WRITE FOR CATALOG 

tight with ordi- 


& FREE SAMPLE 
nary pliers. 


MEND-IT SLEEVE MFG. CO. 


136 Bonita Ave. Piedmont 11, 


ROBOT ~ OPERATORS 
OPEN ~ fel RO) 2 0 O]G 4501010) mes Nis) 
z electronic ally 


COMMERGIAL, INDUSTRIAL 
RESIDENTIAL & SPECIAL 
Write f Cot 


Calif. 











ROBOT APPLIANCES. 
7041 ORCHARD - 


INC 


y \ DEARBORN, MICHIGAN 





A GOOD Habit 


The Where-To-Buy Section of 
Electrical Construction and 
Maintenance supplements other 
advertising in this issue with 
these additional announcements 
of products and materials of 
special interest and application 
in the field of electrical con- 
struction, maintenance and re- 
pair work. Make a habit of 
checking this page each issue 
—a good habit! 
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* These manufacturers 
advertised their products in 


the ELECTRICAL PRODUCTS GUIDE 





For more complete information, and applica- 
tion data on their lines, refer to the Index of 
Advertisers in the ELECTRICAL PRODUCTS 
GUIDE . . . the 13th issue of ELECTRICAL 
CONSTRUCTION AND MAINTENANCE. 
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PACKAGED 


Motor Starter 





EASY to TT: Calibe 


Selector Switches 
da catalogs, simplifi 





OTHER interlocks . 
asy-to-rea 
KITS. ats eo: Parts and overload relay selectors, illustrated serv~ 
ontacts ice bulletins...these all combine to assure quick 
Coils changes through easy parts identification. 


EASY to Buy! 


ntly packag 
ediately availabl 
de network of aut 


Overload Relays 





Convenie ed and labe 
parts are imm 
from nationwi 


electrical distributors. 


Conveniently packaged 


a screw driver and with 


using only 
ing any wiring. 
Werte for Bulletin 9999- 
4041 North Richards Street, 
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Here’s the best way to prove that 


NEW G-E WHITE IS EASIER TO BEND 


Every time you bend or thread new G-E white conduit, 
you ll prove to yourself that metallizing makes your job 
easier. Metallizing is a completely different galvanizing 
process that permanently bonds a uniform coating of pure 
zinc to the entire exterior of the conduit, even the threads. 
The excessive heat, quenching, and straightening used in 
other galvanizing processes are eliminated with metalliz- 
ing. The result is a more ductile conduit that is easier 


to handle. 


EASIER THREADING. Metallizing produces a unique zine 
structure that acts as a lubricant for cutting tools. Threads 


are easier to cut right on the job. 


EASIER FISHING AND WIRE PULLING. New G-E White has a 
tough, corrosion-resistant, organic coating tightly bonded 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


to the inside of the conduit. This coating contains an anti- 
friction agent that permits conductors to slide through 
the conduit easily, thus cutting fishing and wire-pulling 


time and effort. 


BETTER CORROSION RESISTANCE, Metallizing, covered by 
a tough coating of C-553 lacquer, produces a conduit that 
has been proved exceptionally resistant to smoke, heat, 
humidity, acid fumes, alkalies, and salt atmospheres. 

New G-E white conforms to all Federal Specifications, 
American Standards Association Specifications, and is 
listed by Underwriters’ Laboratories, Inc. Ask your dis- 
tributor for more information or write Section C48A-1018. 
Construction Materials Division, General Electric Com- 
pany, Bridgeport 2, Connecticut. 


WITH GENERAL ELECTRIC WIRING SYSTEMS 





